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(57) Abstract 

The present invention relates to novel 2,3 disubstituted-4(3H)-quinazolinones compounds of formula (I), and their pharmaceutical ly 
acceptable salts, and pharmaceutical compositions and methods of treating neurodegenerative and CNS-trauma related conditions. 
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The excessive or inappropriate stimulation of excitatory amino acid receptors 
leads to neuronal cell damage or loss by way of a mechanism known as excitotoxicity. 
This process has been suggested to mediate neuronal degeneration in a variety of 
conditions. The medical consequences of such neuronal degeneration makes the 
5 abatement of these degenerative neurological processes an important therapeutic goal. 

Excitatory amino acid excitotoxicity has been implicated in the pathophysiology 
of a number of neurological disorders. This excitotoxicity has been implicated in the 
pathophysiology of acute and chronic neurodegenerative conditions including cerebral 
deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, 
10 spinal cord trauma, head trauma, Alzheimer's Disease, Huntington's Chorea, 
amyotrophic lateral sclerosis, epilepsy, AIDS-induced dementia, perinatal hypoxia, 
hypoxia (such as conditions caused by strangulation, surgery, smoke inhalation, 
asphyxiation, drowning, choking, electrocution or drug or alcohol overdose), cardiac 
arrest, hypoglycemic neuronal damage, ocular damage and retinopathy, and idiopathic 
1 5 and drug-induced Parkinson's Disease. Other neurological conditions, that are caused 
by glutamate dysfunction, require neuromoduiation. These other neurological 
conditions include muscular spasms, migraine headaches, urinary incontinence, 
psychosis, addiction withdrawal (such as alcoholism and drug addiction including 
opiate, cocaine and nicotine addiction), opiate tolerance, anxiety, emesis, brain edema, 
20 chronic pain, convulsions, retinal neuropathy, tinnitus and tardive dyskinesia. The use 
of a neuroprotective agent, such as an AMPA receptor antagonist, is believed to be 
useful in treating these disorders and/or reducing the amount of neurological damage 
associated with these disorders. The EAA antagonists are also useful as analgesic 
agents. 

25 Several studies have shown that AMPA receptor antagonists are neuroprotective 

in focal and global ischemia models. The competitive AMPA receptor antagonist NBQX 
(2,3-dihydroxy-6-nitro-7-sulfamoylbenzo[f-]quinoxaline) has been reported effective in 
preventing global and focal ischemic damage. Sheardown et aL, Science, 247, 571 
(1900); Buchan et al., Neuroreoort . 2, 473 (1991); LePeillet et al. t Brain Research, 571, 

30 115 (1992). The noncompetitive AMPA receptor antagonists GKYI 52466 has been 
shown to be an effective neuroprotective agent in rat global ischemia models. LaPeillet 
ej fi[ M Brain Research . 671, 116 (1992). These studies strongly suggest that the 
delayed neuronal degeneration in brain ischemia involves glutamate excitotoxicity 
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mediated at least in part by AMPA receptor activation. Thus. AM PA receptor 
antagonists may prove useful as neuroprotective agents and improve the neurological 
outcome of cerebral ischemia in humans. 

Summary of the Invention 
The present invention relates to a bicyclic compound of the formula 



0 



10 




wherein R 1 is optionally substituted phenyl of the formula Ph' or heteroaryl 
wherein said heteroaryl is selected from the group consisting of pyridin-2-yl, pyridin-3-yi 
and pyridin-4-yl, wherein said heteroaryl may optionally be substituted on any of the 
ring carbon atoms capable of forming an additional bond, up to a maximum of three 
substituents per ring, with a substituent selected from hydrogen, (C,-C„)alkyl, halogen, 
trifluoromethyl, amino-(CH 2 )„-. (C,-C 0 )alkylamino-(CH,) o -, di(C 1 .C 0 )alkyl-amino-(CH 2 ) n - 1 

O 

(C,-C 8 )alkoxy, hydroxy(C,-C e )alkyl, (C^CJalkyl-O-fCVCeJalkyl-, -CN, (C,-C e )alkyl-C-0- 

O O 

II || 
(C^C^alkyl-, (C^C^alkyl-O-C-O^C-CoJalkyl, (C^C^alkyl-C-O-, hydroxy, H-C(=0)-, 

(C,-C 8 )alkyl-C(=OMCH,) n -, HO-C(=0)-(CH 2 ) n -, (C 1 -C e )alkyl-0-C(=0)-(CH 2 ) n -, NH 2 - 

C(=0)-(CH 2 ) n -, (C 1 -C 0 )alkyl-NH-C(=OHCH 2 ) n -, and di(C 1 -C 6 )alkyl-NH-C(=0)-(CH 2 ) n -; 

wherein said Ph' is a group of the formula 



30 




15 



20 



25 
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R 2 is phenyl of the formula Ph 2 or a five or six membered heterocycle, wherein 
said 6-membered heterocycle has the formula 




wherein "N" is nitrogen; wherein said ring positions m K m , "L" and "M" may be 
independently selected from carbon or nitrogen, with the proviso that i) only one of ■ 
K", *L n or "M" can be nitrogen and ii) when "K", "L" or "M" is nitrogen then its respective 
R 16 , R ie or R t7 is absent; 
1 5 wherein said five membered heterocycle has the formula 




wherein said U T is -CH-, N, NH, O or S; wherein said ring positions "P" and may be 
independently selected from carbon, nitrogen, oxygen or sulfur; with the proviso that 
only one of T/ "Q" or T can be oxygen or sulfur and at least one of "P," "Q" or T" 
25 must be a heteroatom; 

wherein said Ph 2 is a group of the formula 



R 12 
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R 6 
R e 
R 7 
R e 
R 9 



is hydrogen, halo, -CN, -N0 2 , CF„ (C,-C fl )alkyl or (C^Jalkoxy; 
is hydrogen, (C,-C 8 )alkyl, halo, CF 3 , (C r C 6 )alkoxy or (C,-C 8 )alkylthiol; 
is hydrogen or halo; 
is hydrogen or halo; 
is hydrogen or halo; 

is hydrogen, halo. CF 3 , (C,-C 8 )alkyl optionally substituted with one to three 
halogen atoms, (C,-C 8 )alkoxy optionally substituted with one to three halogen atoms, 
(C,-C 8 )alkylthiol, amino-(CH 2 ).-, (C,-C e )alkyl-NH-(CH 2 ).-, di(C,-C 8 )alkyl-N-(CH 2 ) -, (C 3 - 
C 7 )cycloalkyl-NH-(CH 2 ).-, H 2 N-(C=0)-(CH J ).-, (C 1 -C e )alkyl-HN-(C=OHCH 2 ).-. , di(C r 
C 8 )alkyl-N-(C=0)-(CH 2 ).-, (C 3 -C 7 )cycloalky|.NH-(C=0)-(CH 2 ) t - ( R ,3 0-(CH 2 ).-, R"0- 
(C=°HCH 2 ).-.H(0=C)-NH-(CH 2 ).^^ 

N-(CH 2 ),-. H(0=C)-N-(CH 2 )... H-(C=0)-(CH 2 ).-, (C,-C 8 )alkyl-(C=0)-, hydroxy, hydroxy- 
(C,-C 0 )alkyl (C,-C 0 )alkyl 

(C^alkyl-, (C 1 -C 6 )alkyl-0-(C,-C e )alkyl-, and -CN; 

R 10 and R'* are selected, independently, from hydrogen, halo. CF 3l (C,-C e )alkyl 
optionally substituted with one to three halogen atoms. (C,-C 8 )alkoxy optionally 
substituted with one to three halogen atoms. (C,-C 8 )alkylthiol. amino-(CH 2 ) p -, (C,- 
C 8 )alkyl-NH-(CH 2 ) P -, di^-C.Jalkyl-N-tCH^-, <C 3 -C 7 )cycloalkyl-NH-(CH 2 ) p -, amino-(C,- 
C 8 )alkyl-NH-(CH 2 ) p -, (C 1 -C 8 )alkyl-NH-(C l -C 8 )alkyl-NH-(CH 2 ) p - l dKC-CJalkyl-N-fC,- 
C 8 )alkyl-NH-(CH 2 ) p -, di(C 1 -C 0 )alkyl-N-(C 1 -C e )alkyl-N-(CH 2 ) p - 1 H 2 N-(C=O)-(0H 2 ) p -, (C,- 

(C,-C 8 )alkyl 

C 8 )alky.-HN-(C=OHCH 2 ) p -,di(C 1 -C 8 )alkyl-N-(C=0)-(CH 2 ) p , <C 3 -C 7 )cyc| 0 alkyl-NH-(C=0)- 
(CH 2 ) P -, R' 3 0-(CH 2 ) P -, R' 3 0-(C=0)-(CH 2 ) P -. H(0=C)-O-, H(0=C)-0-(C 1 -C B )alkyl- 1 
H(0=C)-NH-(CH 2 ) P -, (C,-C 8 )alkyl-(O=0)-NH-(CH 2 ) p -. -CHO. H-(C=0)-(CH 2 ) -, (C,- 
C 8 )alkyl-(C=OHCH 2 ) p -, (C^Oalkyl^O^O-N-CCH,),-, H(0=C)-N-(CH 2 ) p -, HO-(C,- 

(C,-C e )alkyl (C,-C 8 )alkyl 
C e )AIkyl-N-(CH 2 ) p - ( (C,-C 8 )alkyKC=0)-O-NH-(CH 2 ) p -.amino-(C 1 -C 0 )alkyl-(C=O)-O(CH 2 ) p , 
(C,-C 8 )alkyl 

(C,-C 6 )alkyl-NH-(C,-C 8 )alkyl-(C=0)-0-(CH 2 ) p -, di(C,-C e )alkyl-N-(C,-C 6 ) a ikyl-(C=0)-0- 
(CH 2 ) p -.amj n o-(C t -C 8 )alkyl-0-(C=OHCH 2 ) p , (C 1 -C 8 )alkyl-NH-(C 1 -C 8 )alkyl-O-(0=O)- 
(CH 2 ) P -. di(C,-C e )alky|.N-(C 1 -C 8 )alkyl-0-(C=0)-(CH 2 ) p - > hydroxy, hydroxy-(C,-C a )alkyl- 
hydroxy-(C 1 -C 8 )alky.-NH-(CH 2 ) p , (C,-C 8 )alkyl-O.(0, -C 8 )a.kyl-, -CN, P i P eridine.(CH 2 ) - 
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pyrrolidine-(CH 2 ) p -, and 3-pyrroline-(CH 2 ) p -, wherein said piperidine, pyrrolidine and 3- 
pyrroline of said piperidine-(CH 2 ) p -, pyrrolidine-(CH 2 ) p - and 3-pyrroline-(CH 2 )„- moieties 
may optionally be substituted on any of the ring carbon atoms capable of supporting 
and additional bond, preferably zero to two substituents, with a substituent 
5 independently selected from halo, CF 3 , (C,-C 8 )alkyl optionally substituted with one to 
three halogen atoms, (C^CaJalkoxy optionally substituted with one to three halogen 
atoms. (C^CJalkytthiol.amino-fCH^MC^^^ 

(C,-C 7 )cycloalkyl-NH-(CH 2 )„- 1 amino-^-C^alkyl-NH-fCHJ,,-, (C^C^alkyl-NH-fC,- 
C fl )alkyl-NH-(CH 2 ) P -, di(C 1 -C e )alkyl-N.(C,-C <) )alkyl-NH-(CH 2 ) p -, (C^CJalkyl-OfC^C^alkyl-, 
10 dilCrCeJalkyl-N^C^C^alkyl-N^CHj),,., H 2 N-(C=0)-(CH 2 ) p -, (C,-C 8 )alkyl-HN-(C=0)- 

(C,-C e )alkyl 

(CH 2 ) P -, di(C,-C a )alkyl-N-(C=0)-(CH a ) p , (C 3 -C 7 )cycloalkyl-NH-(C=0)-(CH 2 ) p -, R ,3 0- 
(CH 2 ) p -,R 13 0-(C=0)-(CH 2 ) p -,H(0=C)-0-,H(0=C)-0-(C 1 -C e )alkyl-,H(0=C).NH-(CH 2 ) p -, 
15 (C 1 -C 8 )alkyl-(0=C)-NH-(CH J ) p -. -CHO, H-(C=0)-(CH 2 ) p -, (C 1 -C e )alkyl-(C=0)-. (C,- 
C 8 )alkyl-(0=C)-N-(CH 2 ) p -, H(0=C)-N-(CH 2 ) p -, HO-(C r C e )alkyl-N-(CH 2 ) p -, (C,-C 8 )alkyl- 

I I I 

(C,-C 0 )alkyl (C,-C 8 )alkyl (C,-C a )alkyl 

(C=0)-0-NH-(CH 2 ) p -.amino-(C 1 -C e )alkyl-(C=0)-0-(CH 2 ) p -, (CrC^alkyl-NH-^-C^alkyl- 
20 (C=0)-0-(CH 2 ) p -, di(C,-C a )alkyl-N.(C t -C 8 )alkyl-(C=0)-0-(CH 2 ) p -, hydroxy, hydroxy-(C r 
C a )alkyl-, hydroxy-(C,-C a )alkyl-NH-{CH 2 ) p -, and -CN; 
R" is hydrogen or halo; 
R 12 is hydrogen, -CN or halo; 

R 13 is hydrogen. (C,-C 8 )alkyl, (C,-C 8 )alkyl-(C=0)-, (C,-C 8 )alkyl-0-(C=0)-. (C,- 
25 C a )alkyl-NH-(C=0)-. or di(C,-C 0 )alkyl-N-(C=O)-; 

R 16 is hydrogen, -CN, (C,-C 8 )alkyl, halo, CF„ -CHO or (C,-C 8 )alkoxy; 

R' 6 is hydrogen, -CN, (C,-C 8 )alkyl, halo, CF 3 , -CHO or (C,-C 8 )alkoxy; 

R w is hydrogen, -CN, (C,-C 0 )alkyl, amino-^-CJalkyl-, (C,-C 8 )alkyl-NH-(C,- 
C 6 )alkyl-, di(C,-C 8 )alkyl-N-(C,-C 8 )alkyl-, halo. CF 3 , -CHO or (C,-C 8 )alkoxy; 
30 n is an integer from zero to 3; 

each p is independently an integer from zero to 3; 

s is an integer from zero to 4; 

wherein the dashed bond represented an optional double bond; 
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with the proviso that: i) when R 9 is hydrogen, one of R 11 and R 12 is other than 
hydrogen; ii) when R 1 is unsubstituted phenyl and R 3 is hydrogen then (a) R 2 can no 
t be unsubstituted phenyl, thienyl or furyl or (b) R 9 or R 12 can not be CI or hydroxy 
when R 10 and R n are hydrogen, or (c) R 10 or R n can not be chloro when R 9 and R 12 
5 are hydrogen; iii) when R 3 is hydrogen; R e , R 7 , and R 8 are hydrogen; and R 5 is chloro 
or methyl, then (a) R 2 can not be unsubstituted phenyl, thienyl or furyl or (b) R 10 or R" 
can not be chloro or (c) R 9 or R 12 can not be hydroxy, methyl or methoxy; iv) when R 3 
is hydrogen or chloro; R 5 is methyl; R fl , R 7 ( and R e are hydrogen; and K, L and M equal 
carbon, then (a) one of R 14 through R 17 must be other than hydrogen or (b) R 17 must 

10 be other than hydrogen or methyl; v) when R 1 is unsubstituted pyridin-2-yl and R 3 is 
hydrogen, bromo or iodo then R 2 can not be unsubstituted phenyl; vi) when R 7 is 
chloro; R 5 , R 6 , and R e are hydrogen; and R 3 is hydrogen, then (a) R 2 can not be 
unsubstituted phenyl, pyridyl, thienyl or furyl or (b) R 9 or R 12 can not be hydroxy when 
R 10 and R 11 are hydrogen; vii) when R 2 is unsubstituted phenyl, R 6 , R 7 , and R 8 are 

1 5 hydrogen, and R 3 is hydrogen, then R B can not be -C0 2 H; viii) when R 2 is unsubstituted 
pyridin-2-yl, R 5 and R 7 are hydrogen, and R 3 is hydrogen, then R 6 or R 8 must be other 
than chloro; ix) when R 2 is unsubstituted phenyl, R 3 is hydrogen, and R 5 and R 7 are 
hydrogen, then one of R fl or R 9 must be other than chloro; 

and the pharmaceutical^ acceptable salts of such compounds. 

20 The present invention also relates to the pharmaceutically acceptable acid 

addition salts of compounds of the formula I. The acids which are used to prepare t 
he pharmaceutical acceptable acid addition salts of the aforementioned base 
compounds of this invention are those which form non-toxic acid addition salts, Le., 
salts containing pharmacologically acceptable anions, such as the hydrochloride, 

25 hydrobromide, hydrotodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, 
acetate, lactate, citrate, acid citrate, tartrate, bttartrate, succinate, maleate, fumarate, 
gluconate.saccharate.benzoate.methanesulfonate.ethanesulfonate.benzenesulfonate, 
p-toluenesulfonate and pamoate fLe. . 1 ,r-methylene-bis-(2-hydroxy-3- 
naphthoate)]salts. 

30 The invention also relates to base addition salts of formula I. The chemical 

bases that may be used as reagents to prepare pharmaceutically acceptable base salts 
of those compounds of formula I that are actdic in nature are those that form non-toxic 
base salts with such compounds. Such non-toxic base salts include, but are not limited 
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to those derived from such pharmacologically acceptable cations such as alkali meted 
cations (e.g. . potassium and sodium) and alkaline earth metal cations (e.g. . calcium 
and magnesium), ammonium or water-soluble amine addition salts such as N- 
methylglucamine (meglumine), and the lower alkanolammonium and other base salts 
5 of pharmaceutical^ acceptable organic amines. 

Preferred compounds of formula I are those wherein R 3 is fluoro or chloro. 
Preferred compounds of formula I wherein R 1 is Ph 1 are those wherein one of 
R 5 , R fl , R 7 or R e is fluoro, bromo, chloro, methyl or trifluoromethyl, preferably R 6 is 
fluoro, bromo, chloro, methyl or trifluoromethyl. Most preferred compounds of formula 
10 I wherein R 1 is Ph 1 are those wherein R 8 is chloro or methyl. 

Preferred compounds of formula I wherein R 1 is heteroaryl are those wherein 
heteroaryl is pyridin-3-yl, optionally substituted with halo, -CN, CF 3f or (C^CeJalkyl, 
more preferably chloro or methyl, most preferably substituted at the 2-position. 

Preferred compounds of formula I wherein R 2 is Ph 2 are those wherein R 9 is 
15 fluoro. chloro, -CN or hydroxy; or R 10 is -CHO, chloro, fluoro, methyl, (C r C e )alkyI-NH- 
(CH 2 ) p - f di(C 1 -C 0 )alkyl-N-(CH 2 ) p -, or cyano. Most preferred compounds of formula I 
wherein R 2 is Ph 2 are those wherein R 9 is fluoro or -CN; or R 10 is methyl, (CVC^alkyl- 
NH-(CH 2 ) P -, di(C r C e )a!kyl-N-(CH 2 ) p -, or cyano. 

Preferred compounds of formula I wherein R 2 is heteroaryl are those wherein 
20 said heteroaryl is either an optionally substituted six-membered heterocycle wherein "K\ 
"L" and "M tt are carbon (i.e. pyridin-2-yl), or "K" and ■L" are carbon and *M" is nitrogen 
(i.e. pyrimidin-2-yl), or said heteroaryl is an optionally substituted five membered 
heterocycle wherein "T" is nitrogen, m P m is sulfur and "Q" is carbon (i.e. 1 ,3-thiazol-4-yl), 
or "T" is nitrogen or sulfur, *Q" is nitrogen or sulfur and "P" is carbon (i.e. 1 ,3-thiazol-2-yl) 
25 or T" is oxygen and "P" and "Q" are each carbon (i.e. fur-2-yl). 

Preferred compounds of formula I wherein R 2 is an optionally substituted six- 
membered heterocycle wherein "K", "L" and "M" are carbon (i.e. pyridin-2-yl) are those 
wherein R 14 is hydrogen, -CHO, chloro, fluoro, methyl, (C,-C 0 )alkyl-NH-(CH 2 ) P -, di(C r 
C 0 )alkyl-N-(CH 2 ) P -, or cyano; R 17 is hydrogen, -CHO, chloro, fluoro, methyl, (C^C^alkyl- 
30 NH-(C r C 0 )alkyl, di(C r C e )alkyl-N-(C r C e )alkyl, or cyano; or R 15 or R 10 are independently 
hydrogen, -CHO, chloro, fluoro, methyl or cyano. Most preferred compounds of 
formula I wherein R 2 is an optionally substituted six-membered heterocycle wherein *K M , 
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V and "M" are carbon (i.e. pyridin-2-yI) are those wherein R 14 is hydrogen, -CHO, 
methyl, (C r C e )alkyl-NH-(CH 2 ) p -, di(C r C 0 )alkyl-N-(CH 2 ) p - t or cyano. 

Preferred compounds of formula I wherein R 2 is an optionally substituted five- 
membered heterocycle wherein T" is nitrogen, "P" is sutfur and "Q" is carbon (i.e. 1,3- 
thiazol-4-yl) are those wherein R 14 , R 16 or R 16 are each independently hydrogen, chloro, 
fluoro, methyl or cyano. 

Preferred compounds of formula I wherein R 2 is an optionally substituted five- 
membered heterocycle wherein T" is nitrogen or sulfur, "CT is sulfur or nitrogen and T" 
is carbon (i.e. 1 ,3-thiazol-2-yl) are those wherein R 14 or R 1B are independently hydrogen, 
chloro, fluoro, methyl or cyano. 

Specific preferred compounds of the invention include: 

3-(2-chloro-phenyl)-2-[2-(5-diethylaminomethyl-2-fluoro-phenyl)- 
vinyl]-6-fluoro-3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-2-[2-(6-diethylaminomethyl-pyridin-2-yl)-vinyl]-6-f)uoro 
quinazolin-4-one; 

3-(2-chloro-phenyl)-2-[2-(4-diethylaminomethyl-pyridin.2-yl)-vinyl]-6-fiuoro-3H- 
quinazolin-4-one; 

3-(2-chlor;o-phenyl)-2-[2-(6-ethylaminomethyl-pyridin-2-yl)-vinylJ-6-fluoro-3H- 
quinazolin-4-one; 

3-(2-bromo-phenyl)-2-[2-(6-diethylaminomethyi^^^ 
quina2olin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-[2-(6-methoxymethyl-pyridin-2-yl)-vinyl]-3H- 
quinazolin-4-one; 

6-fluoro-3-(2-methyl-pyridin-3-yl)-2^^ 

one; 

3-(2-chloro-phenyl).6-fluoro-2-[2-(4-methyl-pyrimidine-2-yl)-vinyl]- 
3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-{2-[6-{isopropylamino-methyl)- 
pyridin-2-yl]-ethyl}-3H-quinazolin-4-one; and 

2-[2-(5^iethylaminomethyl-2-fluoro-phenyl)-vinyl]^fluoro-3-(2-methyl-pyridin-3- 
yl)-3H-quinazolin-4-one. 

Other specific compounds of the invention include: 

6-Fluoro-3-(3-methyl-pyrazin-2-y^^ 
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6-Fluoro-3-(4~methyl-pyridin-3-yl)-2-(2^ 
3-(2^;hloro-phenyl)-6-fluoro-2-(2-^ 

3-(2-bromo-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one; 

6-chloro-2-(2-pyridin-2-yl-vlnyl)-3-o-tolyl-3H-qulnazolin-4-one; 
5 3-(2-chloro-phenyl)-2-[2-(6-methyl^yri^^ 

6-chloro-2-[2-(6HTiethyI-pyridin-2-yl)-vinyl]^-o-tolyl-3H^uina2olin-4-one; 

3-{2-chloro-phenyl)^fluoro-2-(2-pyridin-2-yl-ethyl)-3H-quinazolin-4^ne 

6-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3 f 4-dihydro-quina2olin-2-yl]-vinyl}- 
pyridine-2-carb aldehyde; 
10 3-(2-chloro-phenyl)-6-fiuoro-2-[2-(6-methy^ 
quinazolin-4-one; 

N-(6-{2-[3-(2-chloro-phenyl)-6-fluoro-4-^^ 
pyridin-2-ylmethyl)-N-methyl-acetanriide; 

6-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3 ( 4-dlhydro-quinazoIin-2-yl]-vinyl}- 
1 5 pyridine-2-carbonitrile; 

3-(2-fluoro-phenyl)-2-(2-pyridin-2-yi-vinyI)-3H-quina2olin-4-one; 

3-(2-bromo-phenyl)-6-fluoro-2-(2-pyridln-2-yl-vinyl)-3H-quinazolin-4-one; 

3-(4^romo-2^loroi*henyl)^fl^ 

3-(2-chloro-phenyl)-2-[2-(6Kliethyl^ 

20 one; 

N-(6-{2-[3-(2-chloro-phenyl)-6-fl^^ 
pyridin-2-ylmethyl)-N-ethyl-acetamide; 

3-<2^hloro-phenyl)-6-fluoro-2-[2-(6-flu^^ 

4-one; 

25 3-(2-chtoro-phenyl)^fluoro-2-[2-{^ 
quinazolin-4-one; 

3-(2^hloro-phenyl)-2-[2-(6-{[ethyl-(2-hydroxy-ethyl)-aminol-mem 
vinyl]-6-fluoro-3H-quinazolin-4-one; 

3-(2-chloro-phenyi)-6-fluoro-2-{2-[5-(isopropylamino-methyl)-pyridin 
30 3H-quinazolin-4-one; 

3-(2n;hloro-phenyI)-6-fluoro-2-{2-[6-(2-methyl-piperidin-1-ylmeth 
vinyl}-3H-quinazolin-4-one; 
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3-(2-chloro-phenyl)-2-[2-(6^oxym^ 

4-one; 

3-(2-ch!oro-phenyl)-2-{2-[6-(2,5-d^^ 
fluoro-3H-quinazolin-4-one; 

5 3-(2-chloro-phenyl)^fluoro-2-{2-[6-(4-methyl-piperidin-1-ylmethyl)-py 
vinyl}-3H-quinazolin-4-one; 

64Dromo-2-(2-(6-methyl-pyridin-2-yl)-v^ 
6-bromo-2-(2-pyridin-2-yl-vinyl)-3-o-tolyl-3H-quinazolin-4-one; 
6-fluoro-3-(2-fluoro-phenyl)-2-(2-pyridin-2-yl-vinyl)-3H-quinazolin-4-one; 
1 0 1 -benzyl-5-(2-methyl-[1 ,3]dioxolan-2-yI)-2-oxo-2,3-dihydro-1 H-indole-3-carboxylic 

acid (3-phenylcarbamoyl-phenyl)-amide; 

3-(2-chloro-phenyl)-6-methyi-2-(2-pyi^ 

3-(2-chloro-phenyl)-2-[2-(6^imethylaminomethyl-pyridin-2-yI)-vinyl^ 
quinazolin-4-one; 

15 6-fluoro-3-(2-fluoro-phenyl)-2-[2-(6-m 

3-(2K;hloro-phenyl)-2-[2-{6-{[(2-dimethylamino-ethyl)-mGthyl-aminoJ-m 
pyridin-2-yl)-vinyl]-6-fluoro-3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-6-fiuoro-2-[2-(6-hydroxymethyI-pyridin-2-yl)-vinyl]-3H- 
quinazolin^-one; 

20 acetic acid 6-{2-[3-(2-chloro-phenyl)-6^ 

vinyl}-pyridin-2-ylmethyl ester; 

6-{2-[3-(2-bromo-phenyI)-6-fluoro-4-oxo-3 ( 4-dihydro-quinazolin-2-yl]-vinyl}- 
pyridine-2-carbaldehyde; 

3-<2 ; bromo-phenyl)-2-[2-(6^ieto^ 

25 one; 

aceticacid6-{2-(3-(2-bromo-phe^ 
vinyl}-pyridin-2-ylmethyl ester; 

diethylamino-acetic acid 6-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3 l 4-dihydro- 
quina2olin-2-yl]-vinyl}-pyridin-2-ylmethyl ester; 
30 3-(2-chloro-phenyl)-2-[2-(6-difluoromethyl-pyridin-2-yl)-vinyl]-6- 
f!uoro-3H-quinazolin-4-one 

3-(2-chloro-phenyl)^-fluoro.2-[2-(6.methoxy-pyridin-2-yl)-vinyl]-3H- 
quinazotin-4-one 
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2-{2-[3-(2K:hloro-phenyl)-6-fluoro^-oxo-3 l 4-dihydro-quina2olin-2-yl]-vin 
methyl-nicotinonitrile; 

2- {2-[3-(2-chloro-ph0nyl)-6-fluoro-4-oxo-3 f 4-dihydro-quina2olin-2-yl]-ethy 
methyl-nicotinonitrile; 

5 3-(2-chloro-phenyl)-6-fluoro-2-{2-pyrimidine-2-yl-ethyl)-3H-quina2olin-4-one; 

3- (2-chloro-phenyl)-2-[2-{4 I 6-dimethyl-pyrimidine-2-yl)-vinyl]-6-fluoro-3H- 
quinazolin-4-one; 

2-{2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quina2olin-2-yl]-vinyl>- 
nicotinonltrile; 

1 0 3-(2-chloro-phenyl)-6-f luoro-2-(2-{6-[(3-methyl-butylamino)- 

methyl]-pyridin-2-yl}-ethyl)-3H-quinazolin-4-one; 

2- {2-[3-(2-chloro-phenyl)-6-fluoro-4-oxo-3,4-dihydro-quinazolin-2-yl]-ethyl}- 
nicotinonrtrile; 

3- {2-chloro-pyridin-3-yl)-6-fluoro-2-[2-(2-hydroxy 

15 one; 

2-{2-[6-fluoro-3-(2-methyl-pyridin-3-yl)-4-oxo-3 t 4-dihydro- 
quinazolin-2*yl]-vinyl}-4-methyl-benzonitrile; 

2- (2-(6^:hloro-4-oxo-3-o-tolyl-3,4-dihydro-quina2olin-2-yl)-vinyl]- 
benzonitrile; 

20 2-{2-[3-(2<:hloro-phenyl)-6-fluoro-4-oxo-3,4-dih^ 

methyl-benzonitrile; 

3- (2-bromo-phenyl)-64luoro-2-[2-(6-hydroxymethyl-pyridin-2-yl)-vinyl]-^ 

quinazolin-4-one; and 

3-(2-chloro-phenyl)^fiuoro-2-[2-(6-pynx^ 
25 quinazolin-4-one. 

This invention also relates to a pharmaceutical composition for treating or 
preventing a condition selected from cerebral deficits subsequent to cardiac bypass 
surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, 
Alzheimer's Disease, Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, AIDS- 
30 induced demential, muscular spasms, migraine headaches, urinary incontinence, 
psychosis, convulsions, perinatal hypoxia, hypoxia (such as conditions caused by 
strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution 
or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate 
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tolerance, addiction withdrawal (such as alcoholism and drug addiction including 
opiate, cocaine and nicotine addiction), ocular damage, retinopathy, retinal neuropathy, 
tinnitus, idiopathic and drug induced Parkinson's Disease, anxiety, emesis, brain 
edema, chronic or acute pain, or tardive dyskinesia, in a mammal, comprising an 
5 amount of a compound of formula I effective in treating or preventing such condition 
and a pharmaceutical^ acceptable carrier. 

This invention also relates to a method of treating or preventing a condition 
selected from cerebral deficits subsequent to cardiac bypass surgery and grafting, 
stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, 

10 Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, AIDS-induced demential, 
muscular spasms, migraine headaches, urinary incontinence, psychosis, convulsions, 
perinatal hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke 
inhalation, asphyxiation, drowning, choking, electrocution or drug or alcohol overdose), 
cardiac arrest, hypoglycemic neuronal damage, opiate tolerance, addiction withdrawal 

15 (such as alcoholism and drug addiction including opiate, cocaine and nicotine 
addiction), ocular damage, retinopathy, retinal neuropathy, tinnitus, idiopathic and dr 
ug induced Parkinson's Disease, anxiety, emesis, brain edema, chronic or acute pain, 
or tardive dyskinesia, in a mammal, comprising administering to a mammal in need of 
such treatment or prevention an amount of a compound of formula I effective in treating 

20 or preventing such condition. 

This invention also relates to a pharmaceutical composition for treating or 
preventing a condition selected from cerebral deficits subsequent to cardiac bypass 
surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, head trauma, 
Alzheimer's Disease, Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, AIDS- 

25 induced demential, muscular spasms, migraine headaches, urinary incontinence, 
psychosis, convulsions, perinatal hypoxia, hypoxia (such as conditions caused by 
strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, electrocution 
or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal damage, opiate 
tolerance, addiction withdrawal (such as alcoholism and drug addiction including 

30 opiate, cocaine and nicotine addiction), ocular damage, retinopathy, retinal neuropathy, 
tinnitus, idiopathic and drug induced Parkinson's Disease, anxiety, emesis, brain 
edema, chronic or acute pain, or tardive dyskinesia, in a mammal, comprising an A 
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MPA receptor antagonizing effective amount of a compound of formula I and a 

pharmaceutical^ acceptable carrier. 

This invention also relates to a method for treating or preventing a condition 

selected from cerebral deficits subsequent to cardiac bypass surgery and grafting, 
5 stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, 

Huntington's Chorea, amyotrophic lateral sclerosis, epilepsy, A IDS -induced dementia!, 

muscular spasms, migraine headaches, urinary incontinence, psychosis, convulsions, 

perinatal hypoxia, hypoxia (such as conditions caused by strangulation, surgery, smoke 

inhalation, asphyxiation, drowning, choking, electrocution or drug or alcohol overdose), 
10 cardiac arrest, hypoglycemic neuronal damage, opiate tolerance, addiction withdrawal 

(such as alcoholism and drug addiction including opiate, cocaine and nicotine 

addiction), ocular damage, retinopathy, retinal neuropathy, tinnitus, idiopathic and dr 

ug induced Parkinson's Disease, anxiety, emesis, brain edema, chronic or acute pain, 

or tardive dyskinesia, in a mammal, comprising administering to a mammal requiring 
15 such treatment or prevention an AM PA receptor antagonizing effective amount of a 

compound of formula I. 

The compounds of this invention include all stereoisomers and all optical 

isomers of compounds of the formula I (e.g. . R and S enantiomers), as well as racemic, 

diastereomeric and other mixtures of such isomers. 
20 The compounds of this invention may contain olefin-like double bonds. Whe 

n such bonds are present, the compounds of the invention exist as cis and trans 

configurations and as mixtures thereof. 

Unless otherwise indicated, the alkyl groups referred to herein, as well as the 

alkyl moieties of other groups referred to herein (e.g. . alkoxy), may be linear or 
25 branched, and they may also be cyclic (e.g. . cyclopropyl, cyclobutyl, cyclopentyl, or 

cyclohexyl) or be linear or branched and contain cyclic moieties. 

Unless otherwise indicated, halo and halogen refer to fluorine, bromine, chlorine 

or iodine. 
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Detailed Description of the Invention 
The compounds of formula I can be prepared according to the methods of 
Scheme 1 . In the reaction Scheme and discussion that follow, K f L, M, P, Q, T, R\ R 2 , 
R 6 , R«, R 7 , R fl , R 9 , R'°. R n , R 12 , R 13 , R", R 16 , R 10 , R 17 , Ph\ Ph 2 , n, m, and p, unless 
5 otherwise indicated, are as defined above for formula I. 
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Scheme 1 refers to the preparation of compounds of the formula I from 
compounds of the formula V. Compounds of the formula V are commercially available 
or can be prepared by methods well known to those of ordinary skill in the art. 

A compound of the formula V can be converted into an acetamide of the formula 
5 IV by reaction with acetyl chloride or acetic anhydride in the presence of a base in a 
reaction inert solvent. Suitable solvents include methylene chloride, dichloroethane, 
tetrahydrofuran and dioxane, preferably methylene chloride. Suitable bases include 
trialkylamines such as triethylamine and trlbutylamine, dimethylaminopyridine and 
potassium carbonate, preferably triethylamine. The temperature of the aforesaid 
10 reaction is in the range from about 0°C to about 35°C for about 1 hour to about 10 
hours, preferably at about 30° C for about 3 hours. 

The acetamide of the formula IV is cyclized to a compound of the formula III by 
reaction with a dehydrating agent, in the presence of a catalyst, in dry reaction inert 
solvent. Suitable dehydrating agents include acetic anhydride, phosphorous pent oxide, 
15 dicyclohexylcarbodiimide, and acetyl chloride, preferably acetic anhydride. Suitable 
catalysts include sodium or potassium acetate, acetic acid, p-toluene sulfonic acid, or 
boron trifluoride etherate, preferably sodium acetate. Suitable solvents include dioxane, 
toluene, diglyme or dichloroethane, preferably dioxane. The temperature of the 
aforesaid reaction is in the range from about 80 °C to about 1 10°C for about 1 hour to 
20 about 24 hours, preferably at about 100°C for about 3 to 10 hours. 

Alternatively, the compound of formula V can be directly converted into a 
compound of formula III by reaction with acetic anhydride in the presence of an acid 
catalyst in a solvent. Suitable acid catalysts include acetic acid, sulfuric acid, or p- 
toluene sulfonic acid, preferably acetic acid. Suitable solvents include acetic acid, 
25 toluene or xylene, preferably acetic acid. The temperature of the aforesaid reaction i 
s from about 20°C to about 150°C for about 10 minutes to about 10 hours, preferably 
at about 120°C for about 2 to 5 hours. 

The compound of formula III, formed by either of the above methods, is reacted 
with an amine of the formula R'NH 2 in a polar protic solvent in the presence of an a 
30 cid catalyst to form a compound of the formula II. Suitable acid catalysts include acetic 
acid, p-toluene sulfonic acid or sulfuric acid, preferably acetic acid. Suitable polar 
protic solvents include acetic acid, methanol, ethanol or isopropanol, preferably acetic 
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acid. The temperature of the aforesaid reaction is from about 20°C to about 117°C 
for about 1 hour to about 24 hours, preferably at about 117°C for about 6 hours. 

Alternatively, a compound of the formula IV can be directly converted to a 
compound of the formula II by reaction with a dehydrating agent, an amine of the 
formula FVNHj, and a base, in a reaction inert solvent. Suitable dehydrating agents 
include phosphorous trichloride, phosphorous oxychloride, phosphorous pentachloride 
orthionyl chloride, preferably phosphorous trichloride. Suitable bases include pyridine, 
lutidine, dimethylaminopyridine, triethylamine or N-methyl morpholine, preferably 
pyridine. Suitable solvents include toluene, cyclohexane, benzene or xylene, preferably 
toluene. Under some circumstances, when the combined reactants are a liquid, the 
reaction may be run neat. The temperature of the aforesaid reaction is from about 
50°C to about 150°C for about 1 hour to about 24 hours, preferably at about 110°C 
for about 4 hours. 

The compound of formula II is reacted with an aldehyde of the formula R 2 CHO 
in the presence of a catalyst and a dehydrating agent in a suitable solvent to form a 
compound of the formula I. Suitable catalysts include zinc chloride, sodium acetate, 
aluminum chloride, tin chloride, or boron trifluoride etherate, preferably zinc chloride or 
sodium acetate. Suitable dehydrating agents include acetic anhydride, methane 
sulfonic anhydride, trifluoroacetic anhydride or propionic anhydride, preferably acetic 
anhydride. Suitable polar solvents include acetic acid, dioxane, dimethoxyethane or 
propionic acid. The temperature of the aforesaid reaction is from about 60 °C to about 
100°C for about 30 minutes to about 24 hours, preferably at about 100°C for about 3 
hours. 

Compounds of the formula I wherein the dashed line represents a single carbon- 
carbon bond may be prepared by hydrogenating the corresponding compounds 
wherein the dashed line represents a double carbon-carbon bond, using standard 
techniques that are well known to those skilled in the art. For example, reduction of 
the double bond may be effected with hydrogen gas (H 2 ), using catalysts such as 
palladium on carbon (Pd/C), palladium on barium sulfate (Pd/BaS0 4 ), platinum on 
carbon (Pt/C), or tris(triphenylphosphine) rhodium chloride (Wilkinson's catalyst), in an 
appropriate solvent such as methanol, ethanol, THF, dioxane or ethyl acetate, at a 
pressure from about 1 to about 6 atmospheres and a temperature from about 10°C to 
about 60°C t as described in Catalytic Hydrooenation in Organic Synthesis . Paul 



WO 97/43276 



PCT/IB97/00134 



-20- 

Rylander, Academic Press Inc., San Diego, 1979, pp. 31-63. The following conditions 
are preferred: Pd on carbon, methanol at 25° C and 50 psi of hydrogen gas pressure. 
This method also provides for introduction of hydrogen isotopes (i.e.. deuterium, tritium) 
by replacing *H 2 with 2 H 2 or 3 H 2 in the above procedure. 

Alternatively, a compound of the formula V can be converted to a compound of 
the formula II according to the methods described in Scheme 2. The compound of 
formula II, so formed, can be converted into a compound of formula I according to the 
methods of Scheme 1 . Referring to Scheme 2, a compound of the formula V is reacted 
with a coupling reagent, an amine of the formula R'NHj, and a base in a reaction inert 
solvent to form a compound of the formula VI. Examples of suitable coupling reagents 
which activate the carboxylic functionality are dicyclohexylcarbodiimide, N-3- 
dimethylaminopropyl-N'-ethylcarbodiimide, 2-ethoxy-1 -ethoxycarbonyl-1 ,2- 
dihydroquinoline (EEDQ), carbonyl diimidazole (GDI), and diethylphosphorylcyanide. 
Suitable bases include dimethylaminopyridlne (DMAP), hydroxybenzotriazole (HBT), or 
triethylamine, preferably dimethylaminopyridlne. The coupling is conducted in an inert 
solvent, preferably an aprotic solvent. Suitable solvents include acetonitrile, 
dichloromethane, dichloroethane, and dimethylformamsde. The preferred solvent is 
dichloromethane. The temperature of the aforesaid reaction is generally from about -30 
to about 80° C, preferably about 0 to about 25°C. 

The compound of formula VI is converted into a compound of the formula VII 
by reaction with acetyl chloride or acetic anhydride in the presence of a base in a 
reaction inert solvent. Suitable solvents include methylene chloride, tetrahydrofuran 
and chloroform, preferably methylene chloride. Suitable bases include trialkylamines 
such as triethylamine and tributylamtne, dimethylaminopyridlne and potassium 
carbonate, preferably triethylamine. The temperature of the aforesaid reaction is in the 
range from about 0°C to about 35 °C for about 1 hour to about 10 hours, preferably 
at about 30° C for about 3 hours. 

The compound of formula VII is cyclized to a compound of formula II by reaction 
with triphenylphosphine, a base, and a dialkyl azodicarboxylate in a reaction inert 
solvent. Suitable bases include pyridine, triethylamine and 4-dimethylaminopyridlne, 
preferably 4-dimethylaminopyridine. Suitable solvents include dimethylformamide, 
tetrahydrofuran and dioxane, preferably dioxane. The temperature of the aforesaid 
reaction is in the range from about 25 °C to about 125°C for about 1 hour to about 24 
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hours, preferably at about 100°C for about 8 to 15 hours. The compound of formula 
II can be converted into a compound of formula I according to the method described 
in Scheme 1 . 

Compounds of formula II can also be made according to the methods described 
5 in Miyashita, et al ,. Heterocvcles . 42, 2, 691-699 (1996). 

Unless indicated otherwise, the pressure of each of the above reactions is not 
critical. Generally, the reactions will be conducted at a pressure of about one to about 
three atmospheres, preferably at ambient pressure (about one atmosphere) 

When R 2 is heteroaryl, one of ordinary skill in the art will understand that 
10 heteroaryl is selected from the group consisting of pyridin-2-yl, 1 ,3-pyrazin-4-yl, 1,4- 
pyrazin-3-yl, 1 ,3-pyrazin-2-yl, pyrrol-2yl, 1 ,3-imidazol-4-yl, 1 ( 3-imidazoI-2-yl, 1 ,3,4-triazol- 
2-yl, 1 ,3-oxazol-4-yl, 1 ,3-oxazol-2-yl, 1 ,3-thiazoM-yl, 1 ,3-thiazol-2-yl, 1 ,2,4-oxadiazol-3-yl, 
1,2.4-oxadiazol-5-yl ( fur-2-yl, 1,3-oxazol-5-yl, and 1 ,3 ( 4-oxadiazol-2-yl, wherein said 
heteroaryl may optionally be substituted on any of the atoms capable of forming an 
15 additional bond, up to a maximum of three substituents. 

The compounds of the formula I which are basic in nature are capable of 
forming a wide variety of different salts with various inorganic and organic acids. 
Although such salts must be pharmaceutical^ acceptable for administration to animals, 
it is often desirable in practice to initially isolate a compound of the formula I from the 
20 reaction mixture as a pharmaceutical^ unacceptable salt and then simply convert the 
latter back to the tree base compound by treatment with an alkaline reagent, and 
subsequently convert the free base to a pharmaceutical^ acceptable acid addition salt. 
The acid addition salts of the base compounds of this invention are readily prepared 
by treating the base compound with a substantially equivalent amount of the chosen 
25 mineral or organic acid in an aqueous solvent medium or in a suitable organic solvent 
such as methanol or ethanol. Upon careful evaporation of the solvent, the desired solid 
salt is obtained. 

The acids which are used to prepare the pharmaceutical^ acceptable acid 
addition salts of the base compounds of this invention are those which form non-toxic 
30 acid addition salts, i.e., salts containing pharmacologically acceptable anions, such as 
hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate or bisuWate, phosphate or 
acid phosphate, acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate, 
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maleate, fu mar ate, gluconate, saccharate, benzoate, methanesulfonate and pamoate 
[i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)] salts. 

Those compounds of the formula I which are acidic in nature are capable of 
forming base salts with various pharmacologically acceptable cations. Examples of 
5 such salts include the alkali metal or alkaline-earth metal salts and particular, the 
sodium and potassium salts. These salts are all prepared by conventional techniques. 
The chemical bases which are used as reagents to prepare the pharmaceutically 
acceptable base salts of this invention are those which form non-toxic base salts with 
the herein described acidic compounds of formula I. These non-toxic base salts 
10 include those derived from such pharmacologically acceptable cations as sodium, 
potassium calcium and magnesium, etc. These salts can easily be prepared by treating 
the corresponding acidic compounds with an aqueous solution containing the desired 
pharmacologically acceptable cations, and then evaporating the resulting solution to 
dryness, preferably under reduced pressure. Alternatively, they may also be prepared 
15 by mixing lower alkanoiic solutions of the acidic compounds and the desired alkali 
metal alkoxide together, and then evaporating the resulting solution to dryness in the 
same manner as before. In either case, stoichiometric quantities of reagents are 
preferably employed in order to ensure completeness of reaction of maximum product 
of yields of the desired final product. 
20 The compounds of the formula I and the pharmaceutically acceptable salts 

thereof (hereinafter, also referred to as the active compounds of the invention) are 
useful for the treatment of neurodegenerative and CNS-trauma related conditions and 
are potent AM PA receptor antagonists. The active compounds of the invention may 
therefore be used in the treatment or prevention of cerebral deficits subsequent to 
25 cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, 
head trauma, Alzheimer's Disease, Huntington's Chorea, amyotrophic lateral sclerosis, 
epilepsy, AIDS-induced demential, muscular spasms, migraine headaches, urinary 
incontinence, psychosis, convulsions, perinatal hypoxia, hypoxia (such as conditions 
caused by strangulation, surgery, smoke inhalation, asphyxiation, drowning, choking, 
30 electrocution or drug or alcohol overdose), cardiac arrest, hypoglycemic neuronal 
damage, opiate tolerance, addiction withdrawal (such as alcoholism and drug addiction 
including opiate, cooalne and nicotine addiction), ocular damage, retinopathy, retinal 
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neuropathy, tinnitus, idiopathic and drug induced Parkinson's Disease, anxiety, emesis, 
brain edema, chronic or acute pain, or tardive dyskinesia. 

The in vitro and in vivo activity of the compounds of the invention for AMPA 
receptor antagonism can be determined by methods available to one of ordinary skill 
in the art. One method for determining the activity of the compounds of the invention 
is by inhibition of pentylenetetrazol (PTZ)-induced seizures. Another method for 
determining the activity of the compounds of the invention is by blockage of AMPA 
receptor activation-induced 45 Ca 2+ uptake. 

One specific method for determining the activity of the compounds of the 
invention for inhibition of pentylenetetrazol (PTZ)-induced seizures in mice can be 
determined according to the following procedure. This assay examines the ability of 
compounds to block seizures and death produced by PTZ. Measures taken are latency 
to clonic and tonic seizures, and death. ID 50 s are determined based on percent 
protection. 

Male CD-I mice from Charles River, weighing 14-16 g on arrival and 25-35 g at 
the time of testing, serve as subjects for these experiments. Mice are housed 13 per 
cage under standard laboratory conditions on a LD/7 a.m.: 7 p.m. lighting cycle for at 
least 7 days prior to experimentation. Food and water are available ad libitum until the 
time of testing. 

All compounds are administered in a volume of 10 ml/kg. Drug vehicles will 
depend on compound solubility, but screening will typically be done using saline, 
distilled water, or E:D:S/5:5:90 (5% emulphor, 5% DMSO, and 90% saline) as the 
injection vehicle. 

Mice are administered the test compounds or vehicle (i.p. ( s.c, or p.o.) and are 
placed into plexiglass cages in groups of five. At a predetermined time after these 
injections, mice are given an injection of PTZ (i.p., 120 mg/kg) and placed into 
individual plexiglass cages. Measures taken during this five minute test period are: (1 ) 
latency to clonic seizures, (2) latency to tonic seizures, and (3) latency to death. 
Treatment groups are compared to the vehicle-treated group by Kruskal-Wallis Anova 
and Mann-Whitney U tests (Statview). Percent protection fs calculated for each group 
(number of subjects not showing seizure or death as indicated by a score of 300 sees) 
at each measure. ID 50 's are determined by problt analysis (Biostat). 
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Another method for determining the activity of the compounds is to determine 
the effect of the compounds on motor coordination in mice. This activity can be 
determined according to the following procedure. 

Male CD-1 mice from Charles River, weighing 14-16 g on arrival and 23-35 g at 
5 the time of testing, serve as subjects for these experiments. Mice are housed 13 per 
cage under standard laboratory conditions on a LO/7 a.m.: 7 p.m. lighting cycle for at 
least 7 days prior to experimentation. Food and water are available ad libitum until the 
time of testing. 

All compounds are administered in a volume of 10 ml/kg. Drug vehicles will 
10 depend on compound solubility, but screening will typically be done using saline, 
distilled water, or E:D:S/5:5:90 (5% emulphor, 5% DMSO, and 90% saline) as the 
injection vehicle. 

The apparatus used in these studies consists of a group of five 13.34 x 13.34 
cm wire mesh squares suspended on 11.43 cm steel poles connected to a 165.1 cm 
15 pole which is elevated 38.1 cm above the lab bench. These wire mesh squares can 
be turned upside-down. 

Mice are administered test compounds or vehicle (i.p. t s.c, or p.o) and are 
placed into plexiglass cages in groups of five. At a predetermined time after these 
injections, mice are placed on top of the wire mesh squares and flipped so that they 
20 are suspended upside-down. During the one minute test, mice are rated 0 if they fall 
off the screen,m 1 if they hang on upside-down, or 2 if they climb up onto the top. 
Treatment groups are compared to the vehicle-treated group with Kruskal-Wallis and 
Mann -Whitney U tests (Statview). 

One specific method for determining blockage of AMPA receptor activation- 
25 induced 45 Ca 2 + uptake is described below. 

Neuronal primary cultures 

Primary cultures of rat cerebellar granule neurons are prepared as described by 
Parks, T.N., Artman, L.D.. Alasti, N., and Nemeth, E.F., Modulation Of N-Methvl-D- 
30 Aspartate Receptor-Mediated Increases In Cvtosollc Calcium In Cultured Rat Cerebellar 
Granule Cells . Brain Res. 552, 13-22 (1991). According to this method, cerebella are 
removed from 8 day old CD rats, minced Into 1 mm pieces and incubated for 15 
minutes at 37°C in calcium-magnesium free Tyrode's solution containing 0.1% trypsin. 
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The tissue is then triturated using a fine bore Pasteur pipette. The cell suspension is 
plated onto poly-D-lysine coated 96-well tissue culture plates at 10 5 cells per well. 
Medium consists of Minimal Essential Medium (MEM), with Earle's salts, 10% heat 
inactivated Fetal Bovine Serum, 2 mM L-glutamine, 21 mM glucose, Penicillin- 
5 Streptomycin (100 units per ml) and 25 mM KCI. After 24 hours, the medium is 
replaced with fresh medium containing 10 //M cytosine arabinoside to inhibit cell 
division. Cultures should be used at 6-8 DIV. 
AMPA receptor activation-induced 4S Ca 2 + uptake 

The effects of drugs on AMPA receptor activation-induced 45 Ca 2+ uptake can 

10 be examined in rat cerebellar granule cell cultures. Cultures in 96 well plates are 
preincubated for approximately 3 hours in serum free medium and then for 10 minutes 
in a Mg 2+ -free balanced salt solution (in mM: 120 NaCI, 5 KCI, 0.33 NaH 2 PO A 1 .8 CaCI 2 , 
22.0 glucose and 10.0 HEPES at pH 7.4) containing 0.5 mM DTT, 10 uM glycine and 
drugs at 2X final concentration. The reaction is started by rapid addition of an equal 

1 5 volume of the balanced salt solution containing 100 //M of the AMPA receptor agonist 
kainic acid and 45 Ca 2+ (final specific activity 250 Ci/mmol). After 10 minutes at 25°C, 
the reaction is stopped by aspirating the 45 Ca a * -containing solution and washing the 
cells 5X in an ice cold balanced salt solution containing no added calcium and 0.5 mM 
EDTA. Cells are then lysed by overnight incubation in 0.1 % Triton-X100 and 

20 radioactivity in the lysate is then determined. All of the compounds of the invention, 
that were tested, had IC 50 s of less than 5 //M. 

The compositions of the present invention may be formulated in a conventional 
manner using one or more pharmaceutical^ acceptable carriers. Thus, the active 
compounds of the invention may be formulated for oral, buccal, intranasal, parenteral 

25 (e^, intravenous, intramuscular or subcutaneous), transdermal or rectal administration 
or in a form suitable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may take the form of , 
for example, tablets or capsules prepared by conventional means with pharmaceutically 
acceptable excipients such as binding agents (e.g. . pregelatinised maize starch, 

30 polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g. . lactose, 
microcrystalline cellulose or calcium phosphate); lubricants (e.g. . magnesium stearate, 
talc or silica); disintegrants (e.g. . potato starch or sodium starch glycollate); or wetting 
agents (e.g., sodium lauryl sulphate). The tablets may be coated by methods well 
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known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions, or they may be presented as a dry product 
for constitution with water or other suitable vehicle before use. Such liquid preparations 
may be prepared by conventional means with pharmaceutically acceptable additives 
5 such as suspending agents (e.g. , sorbitol syrup, methyl cellulose or hydrogenated 
edible fats); emulsifying agents (e.g. , lecithin or acacia); non-aqueous vehicles (e.g. . 
almond oil, oily esters or ethyl alcohol); and preservatives (e.g. . methyl or propyl p- 
hydroxybenzoates or sorbic acid). 

For buccal administration the composition may take the form of tablets or 
1 0 lozenges formulated in conventional manner. 

The active compounds of the invention may be formulated for parenteral 
administration by injection, including using conventional catheterization techniques or 
infusion. Formulations for injection may be presented in unit dosage form, e.g. , in 
ampules or in multi-dose containers, with an added preservative. The compositions 
15 may take such forms as suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulating agents such as suspending, stabilizing and/or 
dispersing agents. Alternatively, the active ingredient may be in powder form for 
reconstttution with a suitable vehicle, e^, sterile pyrogen-free water, before use. 

The active compounds of the invention may also be formulated in rectal 
20 compositions such as suppositories or retention enemas, e.g. , containing conventional 
suppository bases such as cocoa butter or other glycerides. 

For intranasal administration or administration by inhalation, the active 
compounds of the invention are conveniently delivered in the form of a solution or 
suspension from a pump spray container that is squeezed or pumped by the patient 
25 or as an aerosol spray presentation from a pressurized container or a nebulizer, with 
the use of a suitable propellant, e.g. . dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver 
a metered amount. The pressurized container or nebulizer may contain a solution or 
30 suspension of the active compound. Capsules and cartridges (made, for example, from 
gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix 
of a compound of the invention and a suitable powder base such as lactose or starch. 
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A proposed dose of the active compounds of the invention for oral, parenteral 
or buccal administration to the average adult human for the treatment of the conditions 
referred to above (e.g. . stroke) is 0.01 to 50 mg/kg of the active ingredient per unit dose 
which could be administered, for example, 1 to 4 times per day. 
5 Aerosol formulations for treatment of the conditions referred to above (e.g. . 

stroke) in the average adult human are preferably arranged so that each metered dose 
or -puff of aerosol contains 20//g to 1000//g of the compound of the invention. The 
overall daily dose with an aerosol will be within the range 100 //g to 10 mg. 
Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for 
10 example, 1 , 2 or 3 doses each time. 

The following Examples illustrate the preparation of the compounds of the 
present invention. Commercial reagents were utilized without further purification. 
Melting points are uncorrected. NMR data are reported in parts per million (6) and are 
referenced to the deuterium lock signal from the sample solvent. Unless otherwise 
15 stated, all mass spectrum were performed using chemical impact conditions. Ambient 
or room temperature refers to 20-25 °C. 

EXAMPLE 1 

3-f2-Ch loro-ohenvn-6-fluoro-2-(2-Dvridin-2-vl-ethvn-3H-auina2olin-4-one 
hydrochloride. 

20 A solution of 1 .00 gram (2.65 mmol) of 3-(2-Chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl- 
vinyl)-3H-quinazolin-4-one in about lOOmL of ethyl acetate was treated with 0.5 gram 
of 10% Pd/C and the resulting mixture was hydrogenated at about 2 cm of Hg for two 
hours at which time uptake of hydrogen had ceased. The catalyst was filtered off with 
the aid of supercel (filteraid) and the ethyl acetated was removed by evaporation. The 

25 residues were dissovlved in diethyl ether and treated with excess of a solution of HC! 
gas in diethyl ether. The product precipitated immediately and was allowed to stir for 
3 hours at which time it was separated by filtration and dried in a steam of dry nitrogen. 
The product was 1 . 1 5g ( 1 00%) of 3-(2-chloro-phenyl)-6-fluoro-2-(2-pyridin-2-yl-ethyl)-3H- 
quinazolin-4-one hydrochloride, an amorphous white solid. 

30 
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Example 2 

3-(2-Chlorophenvl^242-f6-diethvlaminomethvlpvridin-2-vlVvinvl-6-fluoro-3H- 
quinazolin-4-one 

5 Method A 

6-Fluoro-2-methvlquinoxalin-4-one 
A solution of 12.95 g (70.0 mmol) of 2-nitro-5-fluorobenzoic acid in 200 mL of glacial 
acetic acid and 20 mL of acetic anhydride was treated with 0.625 g of 1 0% palladium 
on carbon are reduced at an initial pressure of 54.5 psi. Hydrogen uptake was 
10 complete after two hours. The catalyst was removed by filtration and the filtrate was 
heated at reflux for two hours at which time TLC (1:1 hexane/ethyl acetate) indicated 
that the reaction was complete. The reaction mixture was evaporated to a 
semicrystalline mass which was broken up in a minimum amount of 2-propanol and 
stirred in an ice bath for one hour. The crystalline solid was separated by filtration, 
1 5 washed with minimal cold 2-propanol and air dried to give 5.79 g (46%) of the desired 
product as a brown solid, m.p. 127.5 - 128.5 °C. 

A synthesis of 5-fluoro-2-nitrobenzoic acid is described by Slothouwer, J. H. ( 
Reel. Trav, Chim. Pavs-Bas . 33 . 336 (1914). 

Method B 

20 3-(2-Chlorophenvn-6-fluoro-2-methvl-4-f3H^<iuina20linone . 

A solution of 2.50 g (14.0 mmol) of 6-fluoro-2-methylquinoxalin-4-one and 1 .96 
g (1 5.4 mmol) of 2-chloroaniline in about 20 mL of glacial acetic acid was heated at 
reflux under a nitrogen atmosphere for 6 hours. Most of the solvent was evaporated 
from the cooled reaction mixture and the residues were taken up in ethanol and 

25 refrigerated. After 6 days in the refrigerator, the formed crystals were filtered off, 
washed with minimal cold ethanol and air dried to give 1 .79 g (44%) of the product, 
m.p. 137-138°C. 
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Method C 

6-(243-(2-Chlorophenvn^-fluorc^^ 
carbaldehvde 

A catalytic amount (about 100 mg) of anhydrous zinc chloride was added to a 
5 solution of 576 mg (2.0 mmol) of 3~(2-chlorophenyl)-6-fluoro-2-methyl-4(3H)- 
quinazolinone and 270 mg (2.0 mmol) of 2,6-pyridinedicarboxaldehyde in 20-25 mL of 
dioxane and 1 .0 mL of acetic anhydride. The reaction mixture was heated at reflux 
under a nitrogen atmosphere for 3 hours until TLC indicated that the starting materials 
had been consumed. The cooled reaction mixture was poured into water and the 
10 mixture was extracted with ethyl acetate. The combined extracts were dried with brine 
and magnesium sulfate, treated with decolonizing carbon and filtered and the solvent 
was removed to give the desired product. This was taken up in 2:1 ether/pentane and 
the crystals were filtered to give 266 mg of the product, 33%, m.p. 247-248° C. 

A synthesis of pyridine-2,6-dicarboxaldehyde is described by Papadopoulos, et. 
15 at., J. Pro. Chem. . 31, 615 (1966). 

Method D 

3-(2-Chl oroDhenvn-2-f2-f6-diethvlaminomethvlDvridin-2-vn-vinvi-6-fluoro-3H- 
Quinazolin-4-one 

A solution of 65 mg (0.16 mmol) of 6-{2-[3-(2-chlorophenyl)-6-fluoro-4-oxo-3 ( 4- 
20 dihydroquinazolin-2-yl)-vinyl)pyridine-2-carbaldehyde in 1 0 mL of methylene chloride at 
room temperature under a nitrogen atmosphere was treated with 3 drops of 
diethylamine and 73 mg (0.34 mmol) of sodium triacetoxyborohydride. After stirring for 
2 1/2 hour at room temperature, the solvent was evaporated and the residues were 
partitioned between dilute hydrochloric acid and either and stirred for 30 minutes. The 
25 ethereal layer was separated and the aqueous was extracted once again with either; 
the ethereal extracts were discarded. The aqueous acidic solution was adjusted to pH 
= 14 with 10% sodium hydroxide (ice bath cooling) and was then extracted with either 
twice. The combined ethereal extracted were dried with brine and with magnesium 
sulfate and the solvent was evaporated. After one attempt to form a mesylate salt, the 
30 reworked free base in ethyl acetate was treated with 7.5 mg (0.06 mmol) of maleic acid 
dissolved in a little ethyl acetate. Crystals formed from the resulting solutions which 
were filtered and washed with ethyl acetate to give 22 mg of the monomaleate salt, 
(24%), m.p. 170.5 - 171 .5°C. 
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EXAMPLES 3-69 

Examples 3-69 were made according to methods analogous to those of 
Example 2. 




TABLE 1 



Ex 


R 3 


2 


3 


4 


NMR 


3 


H 


CI 


F 


H 


(CDCI 3 ) 6 6.38 (1H, d, J=13), 7.00 - 
7.11 (2H, m), 7.25 - 7.34 (2H, m), 7.46 - 
7.52 (2H, m), 7.77 - 7.84 (3H, m), 8.10 
(1H, d, J=13), 8.29 (1H, d, J=6), 8.61 
(1H, m). 


4 


F 


CI 


F 


H 


(CDCI 3 ) 6 6.36 (1H, d, J=13). 7.00- 
7.12 (2H. m), 7.25 - 7.33 (2H, m), 7.49 - 
7.58 (2H, mO, 7.76 - 7.86 (2H, m), 7.91 - 
7.94 (1H, d, J=6), 8.08 (1H, d. J=13), 
8.61 (1H, m). 


5 


F 


CH 3 


F 


H 


(CDCIj) 6 2.37 (3H, s), 6.35 (1 H, d, 
J=13), 7.00 - 7.10 (2H. m), 7.25 - 7.32 
(2H. m). 7.37 - 7.41 (1H, m). 7.51 - 7.58 
(2H, m), 7.81 - 7.85 (1H, m), 7.91 - 7.94 
(1H, d, J=6), 8.06 (1H, d, J=13), 8.71 
(1H, m). 
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Ex 


R 3 


2 


3 


4 


NMR 


6 


F 


CI 


H 


CH, 

I 

HjC CH 3 


(CDCIj) 6 1.00 (6H, t, J=6), 1.98 (4H, q, 
J=6), 3.50 (2H, s), 6.29 (1H, d, J=13), 
7.16 - 7.66 (6H, m), 7.72 - 7.85 (2H, m), 
7.92 (1H, d, J=6), 8.03 (1H, d, J=13), 
8.62 (1H, m). 


7 


F 


CI 


H 


CHO 


(CDCI 3 ) 6 6.29 (1H, d, J=13), 7.47 - 
7.62 (4H, m), 7.68 - 7.96 (5H, m), 8.07 
(1H, d, J=13), 8.63 (1H, m), 9.98 (1H, 
s>. 


8 


H 


CI 


H 


CHO 


(CDCI 3 ) 6 6.31 (1H. d, J=13), 7.48 - 
7.61 (5H, m), 7.78 - 7.84 (4H, m), 8.10 
(1H, d, J=13), 8.30 (1H, d, J=6), 8.63 
(1H, m), 10.00 (1H, s). 


9 


F 


CI 


H 


CH, 
I 

OH 


(CDCI 3 ) 6 4.66 (2H, s), 6.20 (1H, d, 
J=13), 7.22 - 7.32 (5H, m), 7.50 - 7.58 
(2H, m), 7.75 - 7.83 {2H, m), 7.90 - 7.93 
(1H, m), 8.02 (1H, m, J=13), 8.61 (1H. 
m). 


10 


F 


CI 


CN 


H 


(CDCI 3 ) 6 6.50 (1H, d, J=13). 7.39 - 
7.68 (6H, m), 7.78 - 7.95 (3H, m), 8.25 
(1H, d, J=13), 8.62 (1H, m). 
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Ex 


R 3 


2 


3 


4 


NMR 


11 


F 


CI 


H 


CH 2 

I 

\ / 


(CDCI,) 6 1 .72 (4H, broad t), 2.50 (4H, 
broad t), 3.49 (2H, s), 3.96 (4H, s), 6.21 
(1H, d, J=13), 7.22 - 7.35 (4H, m), 7.51 

- 7.58 (2H. m), 7.77 - 7.84 (2H, m), 7.90 

- 7.94 (1H, m). 8.03 (1H. d, J=13), 8.64 
(1H, m). 


12 


F 


CI 


H 


CH 2 
I 

\ / 


(CDCIj) 6 147 - 1.61 (1H, m), 1.73 - 
2.10 (12 H, m), 2.50 - 2.60 (3H, m), 2.77 
- 2.88 (1H. m). 3.43 (2H, s), 6.70 (1H, 
d, J=13), 7.18 - 7.33 (4H, m), 7.50 - 
7.61 (2H, m). 7.74 - 7.83 (2H, m), 7.89 - 
7.96 (1H, m), 8.01 (1H, d, J=13), 8.67 | 
(1H, m). 


13 


H 


CI 


CN 


H 


(CDCIj) 6 6.52 (1H, d, J=13), 7.38 - 
7.86 (9H, m), 8.27 (1H, d, J=13), 8.30 
(1H, s), 8.61 (1H, m). 


14 


H 


CH 3 


CN 


H 


(CDCI 3 ) 6 2.39 (3H, s), 6.47 (1H, d, 
J=13), 7.35 - 7.42 (3H, m), 7.49 - 7.60 
(3H, m), 7.64 - 7.67 (1H, m), 7.76 - 7.86 
(2H, m), 8.29 (1H. m), 8.31 (1H, d, 
J=13), 8.70 (1H. m). 
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Ex 


R 3 


2 


3 


4 


NMR 


15 


H 


CH 3 


F 


H 


(CDCI 3 ) 6 2.38 (3H, s), 6.38 (1H. d, 
J=10), 7.00 - 7.10 (2H, m), 7.25 - 7.32 
(2H, m), 7.36 - 7.40 (1H, m), 7.47 - 7.58 
(2H, m), 8.812H, s), 8.11 (1H, d, J=10), 
8.31 (1H, J=6), 8.70 (1H, m). 


16 


F 


CI 


OH 


H 


(CDCl3/DMSO-d e ) 6 6.34 (1H, d, J=10), 
6.55 - 6.68 (2H, m), 6.91 - 7.02 (2H, m), 
7.32 - 7.39 (2H, m), 7.61 - 7.79 (3H, m), 
8.00 (1H, d, J=10), 8.41 (1H, m). 


17 


F 


CH 3 


CN 


H 


(CDCIj) 6 2.39 (3H, s), 6.45 (1H, d, 
J=10), 7.37 - 7.43 (3H, m), 7.49 - 7.60 
(3H. m), 7.67 (1H, d. J=6), 7.85 - 7.96 
(2H, m), 8.28 (1H, d, J=10), 8.72 (1H, 
m). 


18 


CI 


CH 3 


F 


H 


(CDCI,) 6 2.38 (3H, s), 6.37 {1H, d, 
J=15), 7.01 - 7.12 (2H. m), 7.24 - 7.34 
(2H, m), 7.35 (1H, m), 7.57 (1H, d, 
J=6), 7.76 (2H, m), 8.12 (1H, d, J=15), 
8.26 <1H, s), 8.73 (1H, m). 
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TABLE2 



Ex 


R 3 


2 


3 


4 


5 


NMR 


19 


F 


CI 


H 


H 


H 


(CDCIj) 6 6.84 (1H, d, 
J=15), 7.06 - 7.14 (1H, 
m), 7.19-7.61 (7H, m), 
7.70 - 7.78 (1H, m), 7.84 
- 7.89 (1H, m), 7.91 (1H, 
d, J=15), 8.42 <1H, m). 


20 


H 


Br 


H 


H 


H 


(CDCI 3 ) 6 6.8979 (1H, d, 
J=15), 7.21 - 7.82 (10H, 
m), 8.0179 (1H, d, 
J=15), 8.32 (1H d, 
J=7)8.48 (1H, d, J=6). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


21 


CI 


CH, 


H 


H 


H 


6.79 (1H, d, J=15), 7.02 
- 7.20 (3H, m), 7.24 -7.38 
(3H, m). 7.46-7.56 (1H, 
m), 7.64 (2H, s), 7.88 
(1H, d, J=15), 8.16 (1H, 
m), 8.38 (1H, m). 


22 


H 


CI 


H 


CH 


H 
n 


(3H, s), 6.76 (1H, d, 
J=15), 6.97 - 7.19 (3H, 
m), 7.41 - 7.58 (5H, m), 
7.71 - 7.73 <2H, m), 7.89 
(1H, d, J=15), 8.21 (1H, 
d, J=7). 


23 


CI 


CH, 


H 


CH. 


H 


fCDCI \ A 0 1 n /^H c\ 
0 4. iu (on, 5/ ( 

2.43 (3H, s), 6.82 (1H, d, 
J=15), 7.01 - 7.08 (2H, 
m), 7.19-7.21 (1H, m), 
7.39 - 7.51 (4H, m), 7.71 
(2H, s), 7.96 (1H, d. 
J=15), 8.25 (1H, s). 


24 


F 


CI 


H 


H 


H 


(CDCI 3 ) 6 3.14 - 3.42 
(2H, m), 3.56 - 3.69 (1H, 
m), 3.80 - 3.92 (1H. m), 
7.50 - 7.66 (4H, m), 7.72 
- 7.84 (2H. m), 7,87 - 
8.00 (2H, m), 8.09 (1H, 
d, J=6), 8.32 (1H, t, 
J=6), 8.55 (1H, d, J=6). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


25 


F 


CI 


H 


CHO 


H 


(CDCI 3 ) 6 7.05 (1H, d, 
J=15), 7.41 - 7.44 (in, 
m\ 7 AQ - 7 57 MH m\ 

7 65 - 7 67 M H m\ 7 R1 
• 7 fi5 /OM m\ 7 OA - 

§ ♦57/ ^in, my, o.ui \in, 
d, J=15), 8.05 - 8.14 
(1H, m), 9.84 (1H, s). 


26 


F 


CI 


H 


CH 2 
1 

NH 


H 


(CDCI 3 ) 6 2.67 (3H. s). 












4.29 (2H, ABq, J=15, 












23), 6.25 (2H, s (maleic 










1 

CH 3 




acid)), 6.92 (1H, d, 












J=15), 7.23 - 7.26 (2H, 
m), 7.31 - 7.33 (1H, m), 

7 AO - 7 44 M H m\ 7 4Q 

- 7.57 (3H, m), 7.63 - 
7.65 (1H, m), 7.72 - 7.76 
(1H, m), 7.82 - 7.84 (1H, 
m), 7.90 (1H. d. 
J=15),7.92 - 7.96 (1H, 
m). 
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Ex 


R 3 


•2 


3 


4 


5 


NMR 


27 


F 


CI 


H 


CH 2 

>»• 


H 


(CDCI 3 ) 6 2.03 <3H, s)*, 












2.07 (3H, s)*, 2.86 (3H, 












s)*, 2.92 (3H, s)*, 4.44 
(2H, Abq. J=15, 18)*, 










0 CH 3 




4.52 (2H, ABq, J=15, 
18)*, 6.91 -6.96 (1H, m), 
7.14 - 7.26 (2H, m), 7.39 
- 7.42 (1H, m), 7.48 - 
7.67 (SH, m). 7.76 - 7.83 
(1H, m), 7.91 - 7.95 (2H, 
m). *: This compound 
appears as rotational 
isomers around the 
amide carbonyl causing 
doubling of the acetyl 
methyl, the N-methyl and 
the AB quartet of the 
methylene group. The 
relative populations at 
22 °C are about 65 : 35. 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


28 


F 


CI 


H 


1 


H 


(CDCI 3 ) 6 1.23 (6H, t, 
J=7), 3.01 (2H, broad s), 
3.09 (2H, broad s), 4.22 
(2H, d of d, J=14, 17), 
6.26 (2H, s), 6.88 (1H, d, 
J=15), 7.36-7.41 (3H, 
m), 7.47-7.56 (3H, m), 
7.62-7.65 (1H, m), 
7.74-7.83 (2H, m), 7.94 
(1H, d, J=15), 7.95(1 H, 
m). 


29 


— — 
F 


CI 


H 


H 


CH, 

1 


(CDCI 3 ) 6 1 .38 (6H. 
broad s), 3.03 Et2 (4H, 
broad s), 4.31 (2H, 
broad s), 6.97 (1H, d, 
J=15), 7.40 -7.67 (6H. 
m), 7.80 - 7.94 (2H, m), 
7.94-7.96 (1H, m), 8.26 
(1H, broad s), 8.40 (1H, 
d, J=15). 


30 


F 


CI 


H 


CN 


H 


(CDCl 3 ) 6 6.97 (1H, d, 
J=15), 7.38 7.41 (1H. 
m), 7.47 - 7.58 (5H, m), 
7.65 - 7.67 (1H, m), 7.77 
- 7.83 (2H, m), 7.90 - 
7.96 (2H, m). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


31 


H 


p 


H 


H 

■ 1 


H 


J=13). 7.15-7.19 (1H, 
m), 7.29 - 7.38 (4H, m), 
7.46 - 7.58 <3H, m), 7.79 
-7.82 <2H, m), 7.98 (1H, 
d, J=13), 8.31 (1H, d, 
J=6), 8.50 (1H, m). 


32 


F 


Br 


H 


H 


H 


(CDCI 3 ) 6 6.87 (1H, d, 
J=13), 7.15 - 7.21 (1H, 
m), 7.29-7.32 (1H, m), 
7.39 - 7.66 (5H, m), 7.79 
- 7.84 (2H, m), 7.93 (1H, 
d, J=6), 7.96 
(1H, d, J=13), 8.50 (1H, 
m). 


33 


F 


CI 


Br 


H 


H 


(CDCI 3 ) 6 6.90 (1 H, d, 
J=13i 7 17 -7 34 (3H 
m). 7.49-7.58 {1H, m), 
7.62 - 7.72 (2H, m), 7.79 
- 7.85 (2H, m), 7.91 - 
7.94 (1H, m), 7.98 
(1H, d, J=13), 8.53 (1H, 
m). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


34 


H 


CI 


H 


T 

CH, 

1 

[1 
H 3 d CH 3 


H 


(CDCI 3 ) 6 1.35 (6H, 
broad t), 3.01 
(4H, broad q), 4.30 (2H, 
broad s), 7.03 (1H. d. 
J=13), 7.56-7.71 (6H, 
m), 7.85 - 7.99 (3H, m), 
8.32 (1H, d. J=6), 8.76 
(1H, d, J=6), 8.94 (1H, 
d, J=13). 


35 


F 


CI 


H 


CH 2 

1 

N-<CH 2 CH 3 > 
0 CH 3 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.81 (m, 1H), 
7.26-7.68 (m, 5H), 7.40- 
7.44 (m, 1H), 7.20 (m, 
2H), 6.86 (d, 1H), 4.51 
(s, 2H), 3.30 (q, 2H). 
2.09 (s, 3H). 1.10 (t. 3H). 


OQ 


p 




n 




H 


fCDCL^ A 7 90-8 OO fm 
2H), 7.80-7.86 (dd, 1H), 
7.62-7.75 (m, 2H), 7.48- 
7.60 (m, 3H), 7.35-7.45 
(m, 2H), 7.25 (m, 1H), 
6.80 (d, 1H), 5.35-5.45 
(d, 2H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


37 


F 


CI 


H 


CH 2 
I 

M 


H 


(CDCI 3 ) 6 7.86-7.87 (dd, 
1H), 7.66-7.69 (dd, 1H), 
7.00-7.00 (m, in), 
7.38-7.52 (m, 4H), 7.28 
(m, 1H), 7.13(d, 1H), 
7.01 (d, 1H), 3.63 (s, 
2H), 3.28 (m, 2H), 2.78 
(m, 2H), 2.46 (b. 4H), 
1.72 (b, 4H). 


38 


F 


CI 


H 


CH 2 
I 

CH 3 ^OH 


H 


(CDCI 3 ) 6 7.80-7.96 (m, 
2H), 7.78-7.82 (dd, 1H), 
7.57-7.64 (m, 2H), 

—r jt ^ —r CZ A /■ , ■ ol_l\ "T 

7.4D-7.54 (m, on), 7. 
37-7.41 (m, 1H), 
7.15-7.24(m, 2H), 
6.88-6.92 (d, 1H), 3.68 
(s, 2H), 3.47-3.49 (m. 
2H), 2.63 (t, 2H), 2.53 (q, 
2H), 0.99 (t, 3H). 


39 


F 


CI 


H 


<CH 2 > 

I 

NH 


H 


(CDCIj) 6 7.91-7.96(m, 
2H), 7.80-7.83 (dd, 1H), 
7.71-7.75 (t, 1H), 
7.62-7.65 (m, 1H), 
7.49-7.56 (m, 3H), 7.43 
(m, 1H), 7.27-7.30 (m, 
2H), 6.82-6.86(d,1H), 
6.23 (s, 2H), 4.25-4.26 
(m, 2H), 3.25-3.32 (m, 
1H), 1.30 (m, 6H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


40 


F 


CI 


H 


CH 2 


H 


(CDCI 3 ) 6 7.90-7.97(m, 
2H), 7.80 (m, 1H), 
7.40-7.64 (m, 5H), 7.36- 

1H), 7.14 (d, 1H), 
6.87-6.91 (d,1H), 3.83 (d, 
1H), 3.53 (d, 1H), 2.69 
(m, 1H), 2.00-2.34 (m, 
2H), 1.2-1.8 (m, 6H), 
1 .05 (d, 3H). 


41 


F 


CI 


H 


CH 2 
1 

IN n 

( 

CH 3 


H 


(CDCI3) 6 7.82-7.96(m, 
2H), 7.80 (m, 1H), 

# ./vr / .OU |m, In), 

7.62-7.70 (m, 1H), 
7.48-7.60 (m, 3H), 7.40 
(m, 1H), 7. 24-7.31 (m, 
2H), 6.87 (d, 1H). 6.24 
(s, 2H), 4.28 (d,2H), 
3.03 (b, 2H), 1.28 (t. 3H). 


42 


F 


CI 


H 


CH e 
1 

0 

< 

CH 3 


H 


(CDCI3) 6 7.92-7.98(m, 
2H), 7.78-7.81 (dd, 1H), 
7.6-7.65 (m, 2H), 
7.48-7.54 (m, 3H). 
7.38-7.40 (m, 1H), 7.33 
(d, 1H),7.18 (m, 1H), 
6.84 (d, 1H), 4.49 <s, 
2H), 3.60 (q, 2H), 1.23 (t, 
3H). J 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


43 


F 


CI 


H 


CH 2 
1 

o 


H 


(CDCI 3 ) 6 7.70-7.90(m, 
4H), 7.30-7.70 (m. 5H), 
7.20-7.30 {m, 2H), 
6.90(d, 1H), 6.36 (b, 2H), 
5.80 (b, 2H), 4.38 (b, 
2H), 3.90-4.30 (m, 4H). 


44 


F 


CI 


H 


CH, 
1 

V 

CH 3 


H 


(CDC1 3 ) 6 7.88-7.97(m, 
2H), 7.79 (m, 1H), 
7.40-7.62 (m, 5H), 7.36- 
7.40(m, 1H), 7.24 (m, 
1H), 7.14 (d, 1H). 
6.82-6.86 (d,1H), 3.52 (s, 
2H), 2.80 (m, 2H). 1.97 
(m, 2H). 1 .56 (m, 2H), 
1,24 (m, 2H), 0.92 (d, 
3H). 


45 


Br 


CH 3 


H 


CH 3 


H 


(CDCI3) 6 8.43 (d, 1H), 
7 95-8 00 Id 1 H\ 
7.84-7.87 (dd, 1H), 7.65 
(d, 1H), 7.43-7.52 (m. 
4H), 7.20 (d, 1H), 
7.01-7.09 (dd, 2H). 
6.80-6.84 (d,1H), 2.43 (s, 
3H), 2.11 (s, 3H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


46 


Br 


CH 3 


H 


H 


H 


(CDCI 3 ) 6 8.30-8.42 (m, 
2H), 7.88-7.94 (d, 1H), 
7 78-8 1 tdti 1 H\ 

7.50-7.60 (m„ 2H), 
7.43-7.52 (m, 3H), 
7.20-7.24 (d, 1H), 
7.05-7.16 (m„ 2H), 
6.80-6.84 (d,1H), 2.05 (s, 
3H). 


47 


F 


F 


H 


H 


H 


(CDCI3) 6 8.48 (d, 1 H), 
7.90-8.00 (m, 2H), 7.80 
(dd, 1H), 7.45-7.70 (m, 
3H), 7.30-7.40(m, 4H), 
7.15 (m, 1H), 7.04 (d, 
1H). 


48 


F 


CI 


H 


CH 3 


H 


(CDCI3) 6 7.90-8.00(m, 
2H), 7.80 (dd, 1H), 7.65 
(m, 1H). 7.55 (m, 4H), 
7.40 (m, 1H), 7.10 (d, 
1H), 7.05 (dd, 1H), 6.85 
(d.1H), 2.42 (s, 3H). 


49 


CH, 


CI 


H 


H 


H 


(CDCL) 6 8.50(m, 1H), 
8.20 (d, 1 H), 7.95 (d, 
1H), 7.72 (d, 1H), 7.62 
(m, 3H), 7.50 (m, 2H), 
7.38 (m, 1H), 7.30 (d, 
1H), 7.15 dd,1H), 
6.90 (d. 1H), 2.50(s, 3H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


50 


F 


CI 


H 


CH 2 
I 

CH 3 CH 3 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.75 (m, 1H), 
7.48-7.65 (m, 5H), 7.40 
(m, 1H), 7.25 (d, 1H), 
7.18 (d, 1H). 6.88 (d,1H), 
2.42 (s, 3H). 


51 


F 


F 


H 


CH 3 


H 


(CDCI 3 ) 6 7.90-8.00<m, 
2H), 7.80 (dd, 1H), 
7.45-7.60(m, 3H), 
7.30-7.40 (m, 3H), 7.12 
(d, 1H). 7.05(d, 1H), 6.96 
(d,1H), 2.45 (s, 3H). 


52 


F 


CI 


H 


T" 
CH 2 

I 

CH 3 ~N 

CH 2 
i 

CH 2 

N — CH 3 
CH 3 


H 


(CDCIj) 6 7.90-8.00(m, 
2H). 7.80 (dd, 1H), 
7.45-7.65 (m, 5H), 7.38 
(CH2)2 (m, 1H), 7.30 (d, 
1H), 7.15 (d, 1H), NMe2 
6.85 (d,1H), 3.58 (S, 2H), 
2.48 (m, 2H), 2.42 (m, 
3H), 2.21 (s. 3H), 2.20 
(s, 6H). 


53 


F 


CI 


H 


CH 2 
1 

OH 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.85 (m, 2H), 
7.40-7.70 (m, 5H), 7.20 - 
(m, 1H), 7. 10(d, 1H), 
6.95 (d, 1H), 4.68 (d, 
2H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


54 


F 


CI 


H 


CH 2 

N 

1 

0 

O^CH 3 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.80 (dd, 1H), 7.65 
(m, 2H), 7.55 (m, 4H), 
7.42(m, 1H). 7.24 (m, 
1H), 6.80 (d, 1H), 5.10 
(s, 2H), 2.15 (s, 3H). 


55 


F 


Br 


H 


CHO 


H 


(CDCI3) 6 9.35 (s, 1H), 
7.90-8.07(m, 2H), 7.82 
(m, 4H), 7.40-7.62 (m, 
5H), 7.05 (dd. 1H). 


56 


F 


Br 


H 


CH 2 
1 

CH 3 CH3 


H 


(CDCI3) ( 7.90-8.00(m, 
2H), 7.80-7.90 (m, 2H), 
7.30-7.65 (m, 6H), 7.15 
(d, 1H), 6.85 (d, 1H), 
3.65(s, 2H), 2.52 (q, 4H), 
1 .04 (t, 6H). 


wr 


LJ 

n 


Rr 


n 


CH 2 
1 

cC^ CH3 


u 

n 


7.98 (d. 1H), 7.80 (m, 
3H), 7.44-7.60 (m, 3H), 
7.36-7.42 (m, 3H), 7.33 
(d. 1H). 7.17(d, 1H), 6.88 
(d. 1H), 3.69(s, 2H), 2.57 
(q,4H), 1.04(t, 3H). 
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Ex 


R 3 


2 


3 


4 


5 


NMFt 


58 


F 


Br 


H 


CHg 
1 

0 


H 


(CDCIj) 6 7.90-8.00(m, 












2H), 7.80 (m, 2H), 7.65 
(m, 1H), 7.48-7.60 (m, 
2H), 7.38-7.48(m, 2H), 










CH 3 




6.86 (d, 1H), 5.08 (s, 
2H), 2.16 (s, 3H). 


59 


F 


CL 


H 


CH 2 

1 


H 


(CDCI 3 ) 6 7.90-8.00(m. 












2H1 7 78 fm 1 \-\\ 










0 




7.60-7.68 (m, 2H), 










1 

CH 3 




7.44-7.56 (m, 3H), 7. 
.36-7.42 (m, 1H), 7.30 (d, 
1H0. 7.18 (d, 1H), 6.84 
(d, 1H), 4.42 (s, 2H), 
3.40 (s, 3H). 


60 


F 


CL 


H 


1) 
0= 

>-» 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.78 (m, 1H), 
7.60-7.74 (m, 2H), 
7.46-7.58 (m, 3H), 
7.40(m, 1H), 7.24 (m, 










CH 3 




2H), 6.80 (d, 1H), 6.26 












(s, 2H), 5.21 (s, 2H), 
3.99 (s, 2H), 3.33-3.38 
(q, 4H), 1.33-1.36 (t, 6H). 
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Ex 


R 3 


2 


3 


4 


5 


NMR 


61 




Br 


H 


CH 2 
1 

OH 


H 


(CDCI 3 ) 6 7.90-8.00(m, 
2H), 7.85 (m, 2H), 
7.40-7.70 (m. 5H), 7.23 
(m, 1H), 7. 07(d, 1H), 
6.90 (d, 1H), 4.63 (d, 
2H), 3.62 (b, 1H). 


62 


F 


CL 


H 


CH 2 
1 

0 


H 


(CDCI 3 ) 6 7.83-7.94(m, 
2H), 7.80 (m, 1H), 
7.70-7.74(m. 1H). 
7.61-7.64 (m, 1H), 

/.*tl-/.wD \m, On], 

7.40-7.42 (m, 1H), 
7.30-7.32 (m, 2H), 
6.85-6.89 (d, 1H), 6.22 
(s, 2H), 4.24 (s, 2H), 
3.56 (b, 2H), 2.99 (b, 
2H), 2.01 (b, 4H). 



5 

EXAMPLE 63 



10 




15 

NMR: (CDCI,) 6 2.44 (3H,s), 6.83 (1H, D, J=13), 7.04 (1H. d, J=10), 7.13 (1H, d, 
J=10), 7.50 - 7.58 (3H, m), 7.78 - 7.84 (2H, m). 7.92 (1H, m), 7.96 (1H, d, 
J=10). 8.61 (1H, m). 
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10 



EXAMPLE 64 



H,C S 




NMR: 



15 



20 



(CDC1 3 ) 6 2.09 (3H, s), 6.45 (1H, d, J=15), 7.03 - 7.18 (3H, m), 7.31 
7.40 (2H. m), 7.75 (2H, s). 8.14 (1H, d. J=15), 8.22 - 8.71 (3H, m). 

EXAMPLE 65 




25 NMR: 



(CDCI,) (2.05 (3H. s). 4.95 (2H t s), 6.12 (1H, d. J=15), 6.40 (1H. s), 6.50 
(1H, s), 7.35 - 7.37 (1H, m), 7.47 - 7.55 (3H, m), 7.63 - 7.65 (1H, m), 7.72 
- 7.75 (2H, m), 7.89 - 7.92 (1H, m). 



30 
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EXAMPLE 66 



5 




10 

NMR: (CDCt 3 ) (7.10 - 7.12 (1H, m), 7.15 (1H, d, J=15), 7.38 - 7.40 (1H, m), 



7.48 - 7.55 (3H. m), 7.63 - 7.65 (1H, m), 7.81 - 7.84 (1H. m), 7.92 - 7.97 
(2H, m), 8.64 (2H, s). 

15 EXAMPLE 67 
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EXAMPLE 68 



5 




10 

NMR: (CDCI 3 ) (7.90 (dd, 1H), 7.70 (dd, 1H), 7.60(m, 1H), 7.40-7.55 (m. 4H), 

7.20-7.35(m, 2H), 7.00 (d, 1H), 3.65 (s, 2H), 3.25 (m, 2H), 2.75 (m, 2H), 
2.55 (q, 4H). 1.00 (t, 6H). 

15 EXAMPLE 69 



20 




25 NMR: (CDCI 3 ) 6 2.92 (1H, m), 3.10 (2H, m), 3.42 (1H, m). 6.80 - 6.88 (1H, m), 

6.99 - 7.06 (1H, m), 7.12 - 7.20 (2H, m), 7.34 - 7.42 (1H, m), 7.56 - 7.72 
(4H. m). 7.88 - 7.96 (1H, m), 8.56 (1H, m). 

EXAMPLE 70 

6-Fluor o-3-f2-methvl-Dvrldin-3-vl>-2-r2-f2-methvl-thiazol-4-vn-vinvll-3H- 
30 gulnazolln-4-one mesylate 

Anhydrous zinc chloride (2.7 g, 20 mmol) was fused with a nitrogen purge in a 
round bottom flask with an open flame. The reaction vessel was allowed to return to 
ambient temperature, at which time dioxane (150 mL) was then added. To this mixture 
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was added 6-fiuoro--2-methyl-3-(2-methyl-pyridin-3-yl)-3H-quina2olin-4-one (2.6 g, 10 
mmol), acetic anhydride (2.8 mL, 30 mmol), and 2-methylthiazole-4-carboxaldehyde (3.7 
g, 30 mmol). The reaction was refluxed 2 hours, cooled to ambient temperature, and 
diluted with water. Sodium carbonate was added until the mixture was basic. The 
5 mixture was repeatedly extracted with chloroform. The combined chloroform layer was 
washed with water and brine and finally dried over sodium sulfate and concentrated to 
leave a dark residue. This residue treated with methanol and concentrated (effectively 
azeotroping residual chloroform from the residue) and this process was repeated to 
leave a brown solid. The solid was triturated with ether (twice), filtered and dried to 

10 afford 3.1 g (82%) of 6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl-thiazol-4.yl)-vinyl]- 
3H-quinazolin~4-one as tan solid. 

Melting point: 223-224°C; NMR 6 8.70 (dd, J « 1 .5, 5 Hz, 1 H), 7.90 (dd partially 
obscured, J = 3 Hz, 1 H) ( 7.89 (d ( J = 15 Hz, 1 H) ( 7.78 (dd, J = 5, 9 Hz, 1 H), 7.54 
(m, 2 H), 7.39 (dd, J = 5, 8 Hz, 1 H), 7.23 (s, 1 H), 6.57 (d ( J = 15 Hz, 1 H), 2.61 (s, 

15 3 H), 2.36 (s, 3 H). Analysis calculated for C 20 H 15 FN 4 OS«0.5 H 2 Or C, 62.06; H, 4.13; 
N, 14.58. Found: C, 62.39; H, 3.96; N, 14.33. 

A sample was taken up in ethyl acetate and treated with 1 N methanesulfonic 
acid in ethyl acetate to form the mesylate salt. The precipitate was collected, rinsed 
with ethyl acetate and dried to afford 6-fluoro-3-(2-methyl-pyridin-3-yl)-2-[2-(2-methyl- 

20 thiazol-4-yl)-vinyl]-3H-quinazolin-4-one mesylate as a light yellow solid. 

Melting point: 230-231 °C; NMR (methanol^) 6 9.01 (dd, J = 1.2, 5.8 Hz, 1 H), 
8.65 (dd, J = 1.3, 8.2 Hz t 1 H), 8.15 (dd t J = 5.9, 8.2 Hz, 1 H), 8.00 (d, J = 15 Hz, 1 
H), 7.88 (sym m t 2 H), 7.71 (m, 2 H), 6.56 (d, J = 15 Hz, 1 H). 2.68 (s, 3 H), 2.65 (s f 
3 H). 2.62 (s, 3 H). Analysis calculated for C 20 H 15 FN 4 OS#CH 3 SO 3 H 0.75 H 2 0: C, 

25 51.69; H, 4.20; N, 11.48. Found: C, 51.80; H, 4.18; N, 11.35. 

EXAMPLE 71 

6-FLUORO-2>r2>f2-METHYL-THIAZOL-4-YL>-VINYL1-3-(2-METHYL-PHENYU> 
3H-QU1NAZOLIN-4-ONE 

Anhydrous zinc chloride (0.136 g, 1.0 mmol) was fused with a nitrogen purge 
30 in a round bottom flask with an open flame. The reaction vessel was allowed to return 
to ambient temperature, then dioxane (10 mL) was added. To this mixture was added 
6-fluoro«2-methyl-3-(2-methyl-phenyl)-3H-quinazolin-4-one (0.134 g, 0.5 mmol), acetic 
anhydride (0.141 mL, 1.5 mmol), and 2-methytthiazole-4-carboxaldehyde (0.191 g, 1.5 
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mmol). The reaction was refluxed 3.5 h, cooled to ambient temperature, and diluted 
with water. The mixture was repeatedly extracted with chloroform. The combined 
chloroform layer was washed with water and brine and finally dried over sodium sulfate 
and concentrated to leave a dark residue. This residue was triturated with ether, filtered 
and dried to afford 0.04 g (21 %) of 6-fluoro-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3-(2-methyl- 
phenyl)-3H-quinazolin-4-one as tan solid. 

Melting point: 211-212°C; NMR 6 7.91 (dd, J = 3, 8.3 Hz, 1 H), 7.87 (d, J = 
15 Hz, 1 H), 7.75 (dd, J = 5. 9 Hz, 1 H), 7.49 (dt, J = 3, 9 Hz, 1 H), 7.42 (sym m, 3 H), 
6.61 (d, J = 15 Hz ( 1 H), 2.60 (s ( 3 H), 2.09 (s. 3 H). 

EXAMPLE 72 

3-(2-CHLORO-PHENYLW6-FLUORO-2-r2*f2-METHYL>THIAZOL-4-YH-VINYL1- 
3H-QUINAZOL1N-4-ONE 

Anhydrous zinc chloride (0.133 g, 0.98 mmol) was fused with a nitrogen purge 
in a round bottom flask with an open flame. The reaction vessel was allowed to return 
to ambient temperature, then dioxane (7 mL) was added. To this mixture was added 
3-(2-chloro-phenyl)-6-fluoro-2-methyI-3H-quinazoIin-4-one (0.14 g, 0.49 mmol), acetic 
anhydride (0.138 mL t 1 .46 mmol), and 2-methylthiazole-4-carboxaldehyde (0.185 g, 1 .46 
mmol in 4 mL of dioxane). The reaction was refluxed 4 hours, cooled to ambient 
temperature, and diluted with water. The mixture was repeatedly extracted with 
chloroform. The combined chloroform layer was washed with water and brine and 
finally dried over sodium sulfate and concentrated to leave a dark residue. This residue 
was triturated with ether, filtered and dried to afford 0.16 g (57%) of 3-(2-chloro-phenyl)- 
6-fluoro-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3H-quinazolin-4-one as tan solid. 

Melting point: 231-232°C; NMR 6 7.87-7.84 (m, 2 H), 7.80 (dd, J = 4.8, 9 Hz, 
1 H), 7.63-7.61 (m, 1 H), 7.52-7.47 (m, 3 H), 7.38-7.35 (m, 1 H), 7.20 (s, 1 H), 6.60 (d, 
J = 15 Hz, 1 H), 2.60 (s, 3 H). Analysis calculated for C J0 H 13 CIFN 3 OS: C. 60.45; H, 
3.27; N, 10.58. Found: C, 59.68; H f 3.17; N, 10.44. 

EXAMPLE 73 

2-r2-f2-DIMETHYLftMINOMETHYL-THIAZOL-4-YL>-VINYL1-6-FLUORO-3>(2- 
FLUORO-PHENYL^H-QUINAZOLiN-4-ONE 

Anhydrous zinc chloride (0.106 g, 0.78 mmol) was fused with a nitrogen purge 
in a round bottom flask with an open flame. The reaction vessel was allowed to return 
to ambient temperature, then dioxane (6 mL) was added. To this mixture was added 
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6-fluoro-3-(2-fluoro-phenyl)-2-methyl-3H-quinazolin-4-one (0.108 g, 0.39 mmol), acetic 
anhydride (0.1 1 1 mL, 1 .18mmol),and2-dimethylaminomethylthiazole-4-carboxaldehyde 
(0.280 g, 1.18 mmol in 4 mL of dioxane). The reaction was refluxed 4 d v cooled to 
ambient temperature, and diluted with water. Sodium carbonate was added until the 
5 mixture was basic. The mixture was repeatedly extracted with chloroform. The 
combined chloroform layer was washed with aqueous bisulfite, water and brine and 
finally dried over sodium sulfate and concentrated to leave a dark residue. This residue 
was triturated with ether, filtered and dried to afford 0.051 g (31%) of 2-[2-(2- 
dimethylaminomethyl-thiazol^y^ 
10 as tan solid. 

Melting point: 163-165°C; NMR 6 7.90 (dd, J = 3, 8.5 Hz, 1 H), 7.88 (d ( J = 
s15 Hz, 1 H) f 7.76 (dd, J = 5 t 9 Hz f 1 H), 7.53 (m t 2 H), 7.33 (m f 4 H), 6.74 (d, J = 15 
Hz, 1 H) ( 2.48 (br s, 5 H), 1.58 (br s, 3 H). Analysis calculated for C 22 H 18 F 2 N 4 S«0/75 
H a O: C, 60.34; H, 4.46; N, 12.80. Found: C f 60.37; H, 4.38; N, 12.39. 

15 EXAMPLE 74 

3>(2-BROMO-PHENYL)-6-FLUORO-2-r2>f2-METHYL-THIAZOL-4>YL>-VINYL1- 
3H-QUINAZOUN-4-ONE 

Anhydrous zinc chloride (0.150 g, 1.1 mmol) was fused with a nitrogen purge 
in a round bottom flask with an open flame. The reaction vessel was allowed to return 

20 to ambient temperature, then dioxane (5 mL) was added. To this mixture was added 
3-(2-bromo-phenyl)-6-fluoro-2-methyl-3H-quinazolln-4-one (0.182 g, 0.55 mmol), acetic 
anhydride (0.1 56 mL, 1 .65 mmol), and 2-methylthlazole-4-carboxaldehyde (0.209 g, 1 .65 
mmol in 3 mL of dioxane). The reaction was refluxed 3 h, cooled to ambient 
temperature, and diluted with water. The mixture was repeatedly extracted with 

25 chloroform. The combined chloroform layer was washed with water and brine and 
finally dried over magnesium sulfate and concentrated to leave a dark residue. This 
residue was triturated with ether, filtered and dried to afford 0.116 g (52%) of 3-(2- 
bromo-phenyl)^fluoro-2-[2-(2-methyl4hiazol-4-yl)-vinyl]-3H-quinazolin-4-one as tan 
solid. 

30 Melting point: 233-234°C; NMR 6 7.96-7.90 (m, 1 H), 7.90 (d, J = 15 Hz, 1H), 

7.77-7.75 (m, 2 H), 7.55-7.53 (m, 2 H), 7.46-7.38 (m, 2 H) ( 7.21 (s, 1 H), 6.60 (d, J = 
15 Hz, 1 H), 2.61 (s t 3 H). Analysis calculated for C 20 H 13 BrFN 3 OS#0.5 H 2 0: C, 53.22; 
H, 3,10; N t 9.31. Found: C, 53.07; H, 2.93; N, 9.25. 
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EXAMPLE 75 

3-(2-CHLOnO-PHENYL>-2-r2-(2-METHYL-THIAZOL-4-YU-VINYL1-3H-QUlNAZOLIN> 

4-ONE 

Anhydrous zinc chloride (0.136 g, 1.0 mmol) was fused with a nitrogen purge 
5 in a round bottom flask with an open flame. The reaction vessel was allowed to return 
to ambient temperature, then dioxane (10 mL) was added. To this mixture was added 
3-(2-chloro-phenyl)-2-methyl-3H-quinazolln-4-one (0.1 35g ( 0.50 mmol), acetic anhydride 
(0.141 mL. 1.5 mmol), and 2-methylthla2ole-4-carboxaldehyde (0.191 g, 1.5 mmol). The 
reaction was refluxed 3 h, cooled to ambient temperature, and diluted with water. The 
10 mixture was repeatedly extracted with chloroform. The combined chloroform layer was 
washed with water and brine and finally dried over sodium sulfate and concentrated to 
leave a waxy tan solid. This residue was triturated with ether, filtered and dried to afford 
0.139 g (73%) of 3-(2-chloro-phenyl)-2-[2-(2-methyl-thiazol-4-yl)-vinyl]-3H-quina2olin-4- 
one as tan solid 

15 Melting point: 219-221 °C; NMR 6 8.30 (d, J = 7.8 Hz, 1 H), 7.91 (d, J = 15 Hz, 

1 H), 7.78 (m, 2 H), 7.63 (m, 1 H), 7.48 (m, 3 H), 7.38 (m, 1 H), 7.21 (s, 1 H), 6.63 (d, 
J = 15 Hz, 1 H), 2.61 (s, 3 H). Analysis calculated for C 20 H t4 CIN 3 OS«0.5 H 2 0: C, 
61.85; H, 3.87; N, 10.82. Found: C, 61.83; H, 3.75; N t 10.55. 

EXAMPLE 76-94 

20 The compounds in Table 2 were made by essentially the same procedures as 

exemplified by Examples 70 through 75. 
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Tabto 2 



Ex 


R 3 


R 2 


R, 


Physical Data 


76 


F 


2-methylthiazol-4-yl 


2-methylphenyl 


mp 21 1-212°C NMR 6 7.91 (dd, J = 
3, 8.3 Hz, 1 H), 7.87 (d, J = 15 Hz, 
1 H), 7.75 (dd. J = 5, 9 Hz, 1 H), 
7.49 (dt, J = 3, 9 Hz. 1 H), 7.42 
(sym m, 3 H). 6.61 (d, J = 15 Hz, 1 
H). 2.60 (S. 3 H). 2.09 (s. 3 H) 


77 


F 


2-methylthia2ol-4-yl 


2-fluorophenyl 


mp 228-229°C NMR 6 7.91 (dd, J = 
3, 8.7 Hz. 1 H), 7.87 (d. J = 14.7 
Hz, 1 H), 7.75 (dd, J = 5, 9 Hz, 1 
H), 7.51 (sym m, 2 H), 7.33 (m, 3 
H). 7.21 (s, 1 H), 6.73 (d. J = 14.7 | 
Hz. 1 H), 2.61 (s, 3 H). | 


78 


CI 


2-methyithiazol-4-yl 


2-methylphenyl 


mp 195-196°C NMR 6 8.25 (t, J - 
1.4 Hz, 1 H). 7.9 (d, J = 15 Hz, 1 
H), 7.71 (s, 1 H), 7.70 (s, 1 H). 7.43 
(sym m, 3 H), 7.20 (m, 2 H), 6.62 
(d, J - 15 Hz, 1 H), 2.61 (s, 3 H), 
2.10 (s, 3 H). 


79 


F 


2-dimethylamino- 
methylthiazol-4-yl 


2-chlorophenyl 


mp 190-192°C NMR 6 7.91 (m, 1 
H), 7.89 (d, J = 15 Hz, 1 H), 7.77 
(dd, J = 5. 9 Hz. 1 H), 7.62 (m, 1 
H), 7.50 (m, 3 H), 7.37 (m. 2 H). 
6.59 (d, J = 15 Hz, 1 H), 3.76 (br s, 
2 H), 2.38 (br s, 6 H). 
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80 


F 


2-dimethylamino- 
methylthiazol-4-yl 


2-chloropyrid-3-yl 


NMR 6 8.69 (br d, J = 4.3 Hz, 1 H), 
7.92 (m, 2 H), 7.78 (m, 2 H), 7.54 
(m, 3 H), 6.58 (d, J = 14.7 Hz. 1 H), 
4.34 (br s, 2 H), 2.74 (br s, 6 H). 


81 


F 


2-dimethylamtno- 
methytthiazol-4-yl 


2-methylpyrid-3-yl 


NMR 6 8.67 (d, J = 4.7 Hz, 1 H), 
7.90 (d, J = 15 Hz, 1 H), 7.89 (m, 1 
H), 7.76 (dd, J = 5, 9 Hz, 1 H), 7.51 
(m, 2 H). 7.36 (m, 1 H), 7.34 (s, 1 
H), 6.55 (d, J = 15 Hz, 1 H), 3.70 
(s, 2 H), 2.34 (s, 9 H). 


82 


F 


2-meth yloxazol-4-yl 


2-chlorophenyl 


mp 237°C NMR 6 7.90 (dd, J = 3, 
8.3 Hz, 1 H), 7.78 (d, J = 15 Hz, 1 
H), 7.74 (dd, J = 4.8, 9 Hz, 1 H), 
7.62 (m, 2 H). 7.50 (m 3 H) 7 36 
(m, 1 H), 6.44 (d, J = 15 Hz, 1 H), 
2.38 (s, 3 H). 

Analysis calculated for 
C 20 H 13 CIFN,O 2 0.25 H 2 0: C, 
62.26; H, 3.50; N, 10.89. Found: 
C, 61.94; H, 3.46; N, 10.74. 


83 


F 


2-methyloxazol-4-yl 


2-methylpyrid-3-yl 


mp 223°C NMR 6 8.69 (d, J = 3.5 
Hz, 1 H), 7.89 (dd, J = 3, 8.3 Hz, 1 
H), 7.79 (d, J - 15 Hz, 1 H), 7.76 
(dd, J = 5, 9 Hz, 1 H), 7.64 (s, 1 H), 
7.53 (m, 2 H), 7.38 (m, 1 H), 6.41 
(d, J = 15 Hz, 1 H), 2.37 (s, 3 H), 
2.35 (s, 3 H). 
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84 


F 


2-methyloxazol-4-yl 


2-fluorophonyl 


mp 232-233° C NMR 6 7.90 <dd, J = 
3, 8.2 Hz, 1 H), 7.81 (d, J = 15 Hz, 
1 H), 7.77 (m. 1 H), 7.65 (s, 1H), 
7.57-7.47 (m, 2 H), 7.37-7.24 (m. 3 
H), 6.57 (d, J = 15 Hz, 1 H), 2.38 
(s, 3 H). 


85 


F 


thiazol-2-yl 


2-chlorophenyl 


mp 219-220°C NMR 6 8.13-8.08 (d, 
J = 15 Hz, 1 H). 7.93 (dd, J = 3, 
8.3 Hz, 1 H), 7.84-7.79 (m, 2 H), 
7.67-7.64 (m, 1 H), 7.57-7.48 (m. 3 
H), 7.40-7.35 (m, 2 H), 6.68 (d, J = 
15 Hz, 1 H). Analysis calculated for 
C 19 H„CIFN 3 OS: C, 59.53; H, 2.87; 
N, 10.97. Found: C, 59.33; H, 
2.91; N, 10.91. 


86 


F 


4-methylthiazbl-2-yl 


2-chlorophenyl 


mp 192-193°C NMR 6 8.05-8.01 (d, 

t i c LJ<9 1 t-4\ 7 QO MH I — *\ 

J = lO nZ, 1 nj ( 1 Md. (QQ, J — O t> 

8.3 Hz, 1 H), 7.78 (dd, J = 4.8, 9 
Hz, 1 H), 7.65-7.62 (m, 1 H), 7.54- 
7.49 (m, 3 H), 7.38-7.36 (m, 1 H), 
6.88 (s, 1 H), 6.57 (d, J = 15 Hz, 1 
H), 2.40 (s, 3 H). 
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87 


F 


4,5-dimethylthiazol-2-yl 


2-chlorophenyl 


mp 218-220°C NMR 6 7.97 (d, J = 
15 Hz, 1 H), 7.91 (dd, J = 3, 8.3 Hz, 
1 H), 7.75 (dd, J = 5, 9 Hz, 1 H), 
7.62 (m, 1 H), 7.50 (m, 3 H), 7.36 
(m, 1 n), 7.42 (a, J = 10 nz, 1 n), 
2.32 (s, 3 H), 2.28 (s, 3 H). 
Analysis calculated for 
C 2 ,H 1S CIFN 3 OS«0.5 H a O: C, 59.93; 
H, 3.83; N, 9.98. Found: C, 59.82; 
H, 3.56; N, 9.60. 


88 


F 


thiazol-2-yl 


2-bromophenyl 


mp 236°C NMR 6 8.10 (d, J = 15 
Hz. 1 H), 7.94 (dd, J = 3, 8.3 Hz, 1 
H), 7.83-7.78 (m, 3 H), 7.58-7.34 (m, 
o nj, cod <j — is n2, i nj. 
Analysis calculated for 
C, 9 H n BrFN 3 OS: C, 53.28; H, 2.57; 
N, 9.82. Found: C, 53.06; H, 2.37; 
N, 9.76. 
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89 


F 


4-methylthiazol-2-yl 


2-bromophenyl 


mp 205°C NMR 6 8.03 (d, J = 
15Hz, 1 H), 7.92 (dd, J = 2.5, 8 Hz, 
1 H), 7.81-7.75 (m. 2 H), 7.56-7.48 
(m, 2 H), 7.43 (t, J = 7.7 Hz, 1 H), 
7.37 (d, J = 7.6 Hz, 1 H), 6.87 (s, 1 
H), 6.54 (d. J = 15 Hz, 1 H), 2.40 
(s, 3 H). Analysis calculated for 
C 20 H 13 BrFN 3 OS: C, 54.19; H, 3.18; 
N, 9.48. Found: C, 54.05; H, 2.70; 
N, 9.63. 


90 


F 


4-methytthiazol-2-yl 


2-methyIphonyI 


mp 198-1 99 °C NMR 6 8.02 (d, J = 
15 Hz, 1 H), 7.92 (dd, J = 3. 8.5 Hz, 
1 H), 7.77 (dd, J = 5, 9 Hz, 1 H), 
7.53-7.23 (m, 4 H), 7.17 (d, J = 7.5 
Hz, 1 H), 6.86 (s, 1 H). 6.56 (d, J = 
15 Hz, 1 H), 2.40 (s, 3 H), 2.09 (s, 
3H). 


Q1 
9 1 


C 
P 


^-rneinyiiniazoi-^-yi 


<£-uuoropnenyi 


mp zi9 u o In mm o o.yjd (a, J = lo 
Hz, 1 H), 7.91 (dd, J « 3. 8.3 Hz, 1 
H), 7.77 (dd, J = 5, 9 Hz, 1 H), 
7.54-7.48 (m, 2 H), 7.37-7.30 (m, 4 
H), 6.89 (s, 1 H), 6.70 (d, J = 15 
Hz, 1 H), 2.40 (s, 3 H). 
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92 


F 


thiazol-2-yl 




mo 195°C NMR A fl R1 (riei I — 
1.7, 5 Hz, 1 H), 8.10 (d, J = 15 Hz, 
1 H), 7.92 (dd, J = 3, 8.2 Hz, 1 H), 
7.82-7.72 (m, 3 H), 7.57-7.49 (m, 2 
H), 7.37 (d, J = 3.4 Hz, 1 H). 6.64 
(d, J = 15 Hz, 1 H). 


93 


F 


thiazol-2-vl 


£-n mu iyipyria-o-yi 


(Tip I /D O IMIVin o o./u jao, J = 

1.7. 4.7 Hz. 1 H). 8.09 (d, J = 15 
Hz, 1 H), 7.91 (dd, J = 3, 8.3 Hz. 1 
H). 7.89-7.78 (m, 2 H), 7.55 (m, 2 
H), 7.38-7.34 (m, 2 H). 6.62 (d, J = 
15 Hz. 1 H). 2.35 (s, 3 H). 


94 


F 


4-methylthiazol-2-yl 


2-nnethylpyrid-3-yl 


mp 178-180°C NMR 6 8.70 (d, J = 
4 Hz, 1 H), 8.04 (d, J = 15 Hz, 1 H), 
7.91 (br d. J = 8 Hz, 1 H), 7.79 (dd, 
J = 5, 8.7 Hz, 1 H), 7.55-7.53 (m, 2 
H), 7.40-7.37 (m. 1 H), 6.91 (s, 1 H), 
6.55 (d, J = 15 Hz. 1 H), 2.40 (s, 3 
H), 2.36 (s. 3 H). 
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EXAMPLE 95-113 

The compounds in Table 3 were made by essentially the same procedures as 
exemplified by Example 2. 



Table 3 



Ex 


IUPAC name 


NMR 


95 


3-{2-Chloro-phenyl)-2-[2-(6- 

difluoromethyl-pyridin-2-yl)-vinyl]-6- 

fluoro-3H-quinazolin-4-one 


(CDCI 3 ) 6 6.41 (1H, t. J=45), 6.92 
(1H. d, J=15), 7.37 - 7.40 (2H, m), 
7.43 - 7. 56 (4H, m), 7.60 - 7.66 
(1H, m), 7.73 - 7.82 (2H, m), 7.90 - 
7.98 (2H, m). 


96 


3-(2-Chloro-phenyl)-6-fluoro-2-[2-(6- 
methoxy-pyridin-2-yl)-vinyl] -3H- 
quinazolin-4-one 


(CDCI 3 ) 6 3.50 (3H, s), 6.53 (1H. d, 
J=12), 6.78 (1H, d, J=12), 6.88 
(1H, d, J=15), 7.30 - 7.48 (4H, m), 
7.51 - 7.55 (1H, m), 7.69 - 7.74 (2H, 
m), 7.86 (1H, d, J=12). 


97 


2-{2-[3-(2-Chloro-phenyl)-6-1luoro-4- 

oxo-3,4-dihydro-quinazolin-2-ylJ- 

vinyl}-6-methyl-nicotinonitrile 


(CDCI 3 ) 6 2.46 (3H, s), 7.11 (1H, d, 
J=10), 7.23 - 7.25 (1H, m), 7.38 - 
7.42 (1H, m), 7.46 - 7.64 (4H, m), 
7.75 (1H. d, J=10), 7.83 - 7.98 (2H, 
m), 8.22 (1H, d, J=15). 


98 


3-(2-Chloro-phenyl)-2-[2-(6- 
diethylamino methyl-pyridin-2-yl)- 
vinyl]-6-fluoro-3H-quinazolin-4-one 


(CDCI 3 ) 6 1.23 (6H, t, J=7), 3.01 
(2H, broad s), 3.09 (2H. broad s), 
4.22 (2H, d of d, J=14, 17), 6.26 
(2H, s). 6.88 (1H, d, J=15), 7.36- 
7.41 (3H, m), 7.47-7.56 (3H, m), 
7.62-7.65 (1H, m), 7.74-7.83 (2H, 
m), 7.94 (1H, d, J=15), 7.95(1 H, 
m). 
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99 


3-(2-Chloro-phenyl)-2-[2-(6- 

ethylaminomethyl-pyridin-2-yl)- 

vinyl]-6-fluoro-3H-quinazolin-4-one 


(CDCI 3 ) 6 1.26 (3H, t, J=8), 2.72 
(3H, s), 3.08 (2H, broad s). 4.35 
(2H, broad s), 7.12-7.21 (1H. m), 
7.32 - 7.38 (1H, m0, 7.44 - 7.68 
(4H. m), 7.80 - 7.90 (2H. m), 7.93 - 
8.03 (2H, m). 


100 


2-{2-[3-(2-Chloro-phenyl)-6-fluoro-4- 
oxo-3,4-dihydro-quinazolin-2-yl]- 
ethyl } -6-meth yl-n icotinon rtrile 


(CDCI 3 ) 6 2.44 (3H, s), 2.70 - 2.91 
(2H, m), 3.10 - 3.44 (2H, m), 7.09 - 
7.12 (1H, m), 7.55 - 7.77 (6H, m), 
8.04 - 8.09 (1H, m). 


101 


3- (2-Chloro-pheny1)-6-fluoro-2-(2- 
pyrimidine-2-yl-ethyl)-3H-quinazolin- 

4- one 


(CDCIj) 6 2.80 - 2.98 (2H, m), 3.36 - 
3.60 (2H, m), 7.02 - 7.08 (1H, m), 
7.35 - 7.48 (4H, m), 7.56 - 7.63 (2H, 
m), 7.84 - 7.88 1H, m), 8.54 - 8.60 
(1H, d). 


102 


3-(2-Chloro-phenyl)-6-fluoro-2-[2-(4- 

methyl-pyrimidine-2-yl)-vinyl]- 

3H-quinazolin-4-one 


(CDCI 3 ) 6 2.45 (3H, s), 6.94 (1H, 
m), 7.13 (1H, d, J= 15), 7.37 - 7.40 
(1H. m), 7.42 - 7.57 (3H, m), 7.59 - 
7.62 (1H, m), 7.76 - 7.80 (1H, m), 
7.86 - 8.00 (2H, m), 8.44 (1H, m). 


103 


3-(2-Chloro-phenyl)-2-[2-(4,6- 

dimethyl-pyrimidine-2-yl)-vinyl]-6- 

fiuoro-3H-quinazolin-4-one 


(CDCIj) 6 2.40 (6H, s), 6.82 (1H, s), 
7.14 (1H. d, J=15). 7.37 - 7.41 (1H, 
m), 7.46 - 7.54 {4H, m). 7,60 - 7.64 
(1H, m), 7.76 - 7.80 (1H, m), 7.90 - 
8.00 (2H, m). 


104 


2-{2-[3-{2-Chloro-phenyl)-6-fluoro-4- 

oxo-3,4-dihydro-quinazolin-2- 

yl]-vinyl}-nicotinonitrile 


(CDCI 3 ) 6 7.18 - 7.29 (3H, m), 7.37 - 
7.40 (1H, m), 7.44 - 7.64 (4H, m), 
7.82 - m7.97 (3H, m), 8.27 (1H, d, 
J=15), 8.60 (1H, m). 
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105 


3-(2-Chloro-phenyl)-6-fluoro-2-{2-[6- 
(isopropylamino-methyl)- 
pyridin-2-yl]-ethyl}-3H-quinazolin-4- 
one 


(CDCl 3 ) 6 1.01 (6H, d, J= 7), 2.70 - 
2.82 (2H, m), 3.11 - 3.28 (2H, m), 
3.74 (2H, s), 6.98 (2H ( m), 7.24 - 
7.30 (1H ( m) ( 7.38 - 7.50 (4H, m), 
7.55 - 7.60 (1H, m), 7.65 - 7.72 (1H, 
m), 7.83-7.90 (1H, m). 


106 


3-(2-Chloro-phenyl)-6-fluoro-2-(2-{6- 
[(3-methyl-birtylamino)- 
methyl]-pyridin-2-yl}-ethyl)-3H- 
quinazolin-4-one 


(CDC! 3 ) 6 0.86 (6H, d, J=12), 1.44 - 
1 .64 (4 H, m), 2.74 - 2.82 (4 H, m) ( 
3.12 - 3.29 (2H ( m) ( 3.98 (2H t s) ( 
7.08 - 7.14 (2H, m) ( 7.29 - 7.34 (2H ( 
m) t 7.42 - 7.70 6 H, m), 7.86 - 7.92 
tin, m). 


107 


2-{2-(3-(2-Chloro-phenyl)-6-fluoro-4- 

oxo-3,4-dihydro-quinazolin-2-yl]- 

ethyl}-nicotinonitrile 


(CDCI 3 ) 6 3.45 - 3.60 (2H, m), 4.07 - 
4.17 (2H, m), 6.82 - 7.50 (5 H, m), 
7.60 - 7.65 (1H, m), 7.71 - 7.77 (1H, 
m), 7.83 - 7.93 (2H, m), 8.59 - 8.64 
(1H, m). 


108 


3-{2-Chloro-pyridin-3-yl)-6-fluoro-2- 

(2-(2-hydroxy-phenyl)-vinyl]-3H* 

quinazolin-4-one 


(CDCI 3 + DMSO- d6) 6 5.99 (1H, d, 
J=15), 6.16 - 6.24 (1H, m). 6.38 
(1H, d, J=10), 6.42 - 6.66 <2H, m), 
6.93 - 7.12 (2H, m), 7.23 - 7.45 (3H, 
m), 7.60 (1H. d, J=15), 8.04 (1H, 
m), 9.23 (1H, broad s). 


109 


2-{2-(6-Fiuoro-3-(2-methyl-pyridin-3- 
yl)-4-oxo-3,4-dihydro- 
quinazolin-2-yl]-vinyl}-4-methyl- 
benzonitrile 


(CDCI 3 + DMSO- d6) 6 2.03 (3H, 
s), 2.07 (3H, s). 6.15 (1H, d. J=15), 
6.82 - 6.94 (2H, m), 7.1 1 - 7.60 (7H, 
m), 7.91 (1H, d, J=15), 8.41 (1H, 
m). 
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110 


2-[2-(5-Diethylaminomethyl-2-fluoro- 
Dh©nvh-vinvll-6-fluorc»-3-f9-mpthvU 

pyridin-3-yl)-3H-q uinazolin-4-one 


(CDCI 3 + DMSO- d6) 6 1 .72 (6H, 

(2H, broad q), 3.05 (2H, broad q), 
3.96 (2H, m), 6.40 (d, J=15), 6.69 - 
6.78 (1H, m), 7.13 - 7.31 (2H, m), 
7.48 - 7.58 (2H. m), 7.72 - 7.80 (1H, 
m), 7.88 (1H, d, J=15), 8.05 - 8.16 
(2H, m), 8.44 (1H. m). 


111 


2-[2-(6-Chloro-4-oxo-3-o-tolyl-3,4- 

dihydro-quinazolin-2-yl)-vinyl]- 

benzonltrile 


(CDCI 3 ) £2.14 (3H, s), 6.52 (1H, d, 
J=15), 7.15 - 7.54 (6H, m), 7.62 - 
7.85 (4H. m), 8.24 - 8.30 (2H, m). 


112 


3-(2-Chloro-phenyi)-2-[2-(5- 
diethylamino methyI-2-fluoro- 
phenyl)-vinyl]-6-fluoro-3H- 
quinazolirv-4-one 


(CDCI3) 6 1-00 (6H, t, J=10), 2.50 
(4H, q, J=10), 3.52 (2H, s), 6.43 
(1H, d, J=15), 6.88 - 6.96 (1H, m), 
7.20 - 7.65 (9H. m), 7.76 -7.83 (1H, 
m), 7.89 - 7.94 (1H, m), 7.99 ,(1H, 
d, J=15). 


113 


2-{2-[3-(2-Chloro-phenyl)-6-fluoro-4- 
oxo-3,4-dihydro-quinazolin-2-yl]- 
vinyl} -4-methyl-benzonitrile 


(CDCI3) 6 2.32 (3H, s), 6.51 (1H, d, 
J= 15), 7.12 - 7.28 (3H, m), 7.36 - 
7.43 (1H, m), 7.48 - 7.59 (4H, m), 
7.63 - 7.70 (1H, m), 7.81 - 7.98 (2H, 
m), 8.20 (1H, d, J=15). 



1NSDOCID: <WO_9743276A1 J_> 



WO 97/43276 



PCT/IB97/00134 



10 



-66- 



CLAIMS 

1 . A compound of the formula 

0 

R 3 . U ^Rl 




I 



15 



20 



25 



30 



wherein R 1 is optionally substituted phenyl of the formula Ph 1 or heteroaryl 

wherein said heteroaryl is selected from the group consisting of pyridin-2-yl, pyridin-3-yl, 

and pyridin-4-yl, wherein said heteroaryl may optionally be substituted on any of the 

ring carbon atoms capable of forming an additional bond, up to a maximum of three 

substituents per ring, with a substituent selected from hydrogen, (C^C^alkyl, halogen, 

trifluoromethyl, amino-(CH a )„-. (C,-C e )alkylamino-(CH 2 )„-, diCC^C^alkyl-amino-fCH,),,-, 

O 

II 

(C,-C 8 )alkoxy. hydroxy(C,-C 0 )alkyl, (C,-C 8 )alkyl-0-(C,-C 8 )alkyl-, -CN, (C,-C 8 )alkyl-C-0- 

O O 

II II 
(C,-C 8 )alkyl-,(C,-C 8 )alkyl-0-C-0-(C,-C e )alkyl, (C,-C 8 )alkyl-C-0- ( hydroxy, H-C(=0)-,(C,- 

CJalkyl-Ct^OHCH,),,-. HO-C(=0)-(CH 2 ) 0 -, (C,-C 8 )alkyl-0-C(=0)-(CH 2 ) n -, NH 2 -C(=0)- 

(CH,)„-, (C 1 -C 8 )alkyl-NH-C(=0)-(CH J ) n -, and dl(C,-C e )alkyl-NH-C(=0)-(CH 2 ) n -; 

wherein said Ph' is a group of the formula 

H 



35 
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R 2 is phenyl of the formula Ph 2 or a five or six membered heterocycle, wherein 
said 6-membered heterocycle has the formula 



5 




wherein "N" is nitrogen; wherein said ring positions "K", "L" and "M" may be 
independently selected from carbon or nitrogen, with the proviso that i) only one of "K", 
"L" or "M" can be nitrogen and ii) when 'K\ or u M m is nitrogen then its respective R 16 , 
R te or R 17 is absent; 

wherein said five membered heterocycle has the formula 




wherein said T is -CH-, N f NH ( O or S; wherein said ring positions "P" and M Q" may be 
independently selected from carbon, nitrogen, oxygen or sulfur; with the proviso that 
only one of T," "Q* or T can be oxygen or sulfur and at least one of "P," "CT or T' 
25 must be a heteroatom; 

wherein said Ph 2 is a group of the formula 



30 
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R 3 is hydrogen, halo, -CN, -N0 2 , CF 3 , (C,-C 8 )alkyl or (C,-C B )alkoxy; 

R 6 is hydrogen, (C,-C 8 )alkyl, halo, CF 3 , (C,-C 8 )alkoxy or (C,-C 8 )alkylthiol; 

R° is hydrogen or halo; 

R 7 is hydrogen or halo; 
5 R e is hydrogen or halo; 

R e is hydrogen, halo, CF 3 , (C,-C e )alkyl optionally substituted with one to three 
halogen atoms, (C,-C 8 )alkoxy optionally substituted with one to three halogen atoms, 
(C,-C e )alkylthiol, amino-(CH 2 ),-, (C,-C 8 )alkyl-NH-(CH 2 ).-, dKCVCJalkyl-NHCHj).-, (C,- 
C 7 )cycloalkyl-NH-(CH 2 ).-, H 2 N-(C=0)-(CH 2 ).-. (C 1 -C„)alkyl-HN-(C=0)-(CH 2 ).-, dl(C,- 
10 C 8 )alkyl-N-(C=0)-(CH 2 ).-, (C 3 -C 7 )cycloalkyl-NH-(C=0)-(CH 2 ).-, R 13 0-(CH 2 ),-, R ia O- 
(C=O)-(CH 2 ).-,H(O = C)-NH-(CH 2 ),-,(C 1 -C 0 )alkyl-(O=C)-NH-(CH 2 ).-,(C 1 -C e )alkyl-(O=C)- 

N-(CH 2 ).-, H(0=C)-N-(CH 2 ).-, H-(C=0)-(CH 2 ).-, (C 1 -C e )alkyl-(C=0)-, hydroxy, hydroxy- 

I I 
<C,-C 8 )alkyl (C,-C e )alkyl 

15 (C,-C 0 )alkyl-. (C,-C c )alkyl-0-(C 1 -C e )alkyl- f and -CN; 

R 10 and R'* are selected independently, from hydrogen, halo, CF„ (C,-C e )alkyl 
optionally substituted with one to three halogen atoms, (C,-C 8 )alkoxy optionally 
substituted with one to three halogen atoms, (C^C^alkylthiol, amino-(CH 2 ) p -, (C,- 
C 6 )alkyl-NH-(CHj) p -. ditC^CJalkyl-N^CH,)^. (C,-C 7 )cycloalkyl-NH-(CH 2 ) p -, amino-(C,- 

20 C 8 )alkyl-NH-(CH 2 ) P -. (C,-C e )alkyl-NH-(C,-C a )alkyl-NH-(CH 2 ) P -, ^(C^C^alkyl-N-tC,- 
C„)alkyl-NH-(CH 2 ) p -, di(C,-C B )alkyl-N-(C,-C 8 )alkyl-N-(CH 2 ) p -, H 2 N-(C=0)-(CH 2 ) p -, (C,- 

(C,-C 8 )alkyl 

C 8 )alkyl-HN-(C=0)-(CH 2 ) p -, di(C,-C 8 )alty-N-(C =0)-<CH 2 ) p , (C,-C 7 )cycloalkyl-NH-(C==0)- 
25 (CH 2 )„-, R 13 0-(CH 2 ) p -, R 13 0-(C=0)-(CH 2 ) p -, H(0=C)-0-, H(0=C)-0-(C 1 -C 8 )alkyl-, 
H(0=C)-NH-(CH 2 ) p -. (C,-C e )alkyl-(0=C)-NH-(CH 2 ) p -, -CHO, H-(C=0)-(CH 2 ) p -, (C r 
C 8 )alkyl-(C=0)-(CH 2 ) p -, (C,-C e )alkyl-(0=C)-N-(CH 2 ) p -, H(0=C)-N-(CH 2 ) p -, HO-(C,- 

(C,-C 8 )alkyl (C-CeJalkyl 

30 

C 8 )alkyl-N-(CH 2 ) P -, (C,-C 8 )alkyl-(C=0)-0-NH-(CH 2 ) p -, amino-(C,-C 8 )alkyl-(C=0)-0- 

I 

(C,-C 8 )alkyl 

(CH 2 ) P -, (C,-C 8 )alkyl-NH-(C 1 -C 0 )alkyl-(C=O)-O-(CH 2 ) p -. dKC^alkyl-N-tCVCJalkyl- 
35 (C=0)-0-(CH 2 ) p -, amino-(C,-C e )alkyl-0-(C=0)-(CH 2 ) p -.(C 1 -C e )alkyl-NH-(C 1 -C 8 )alkyl-0- 
(C=0)-(CH 2 ) p -, di(C,-C 8 )alkyl-N-(C,-C 0 )alkyl-O-(C=O)-(CH 2 ) p -. hydroxy, hydroxy-(C,- 



WO 97/43276 



PCIYIB97/00134 



-69- 

C B )alkyl-, hydroxy-^-C.Jalkyl-NH-fCH,),,-, (C,-C a )alkyl-0-(C,-C a )alkyl-, -CN, piperidine- 
( CH 2) P -. pyrrolidine-(CH 2 ) p -, and 3-pyrroline-(CH 2 ) p -, wherein said piperidine, pyrrolidine 
and 3-pyrroline of said piperidine-(CH 2 ) p -, pyrrolidine-(CH 2 ) p - and 3-pyrroline-(CH 2 ) p - 
moieties may optionally be substituted on any of the ring carbon atoms capable of 
5 supporting and additional bond, with a substituent independently selected from halo, 
CF 3l (C,-C„)alkyl optionally substituted with one to three halogen atoms, (C^C^alkoxy 
optionally substituted with one to three halogen atoms, (C,-C 8 )alkylthiol, amino-(CH 2 ) p -, 
(C,-C 8 )alkyl-NH-(CH 2 ) P -, dKC-CJalkyi-N-fCH,),,-, (C 3 -C 7 )cycloalkyl-NH-(CH 2 ) p - l amino- 
(C,-C e )alkyl-NH-(CH 2 ) p -, (C^CJalkyl-NH-^-CJalkyl-NH-tCH,),,-, di^-C^alkyl-N-fC,- 
10 C e )alkyl-NH-(CH 2 ) p -, (C,-C 8 )alkyl-0-(C,-C a )alkyl-, 

di(C,-C e )alkyl-N-(C,-C a )alkyl-N-(CH 2 ) p -, H 2 N-(C=0)-(CH 2 ) p -, (C,-C a )alkyl-HN-(C=0)- 

(C,-C e )alkyl 

(CH 2 ) p -, di(C,-C a )alkyl-N-(C=0)-(CH 2 ) p> (C 3 -C 7 )cycloalkyl-NH-(C=0)-(CH 2 ) p - ( R ,3 0- 
1 5 (CH 2 ) P -. R ,3 0-(C=0)-(CH 2 ) p -, H(0=C)-0-, H(0=C)-0-(C 1 -C e )alkyl-, H(0=C)-NH-(CH 2 ) p -, 
(C,-C 6 )alkyl-(0 = C)-NH-(CH 2 ) p -, -CHO, H-(C=0)-(CH 2 ) p -, (C 1 -C e )alkyl-(C=0)-. (C,- 
C 8 )alkyl-(0=C)-N-(CH 2 ) p -, H(0=C)-N-(CH 2 ) p -, HO-(C,-C 8 )alkyl-N-(CH 2 ) p -. (C,-C e )alkyl- 

(C 1 -C 8 )alkyl (C,-C 8 )alkyl (C,-C a )alkyl 

20 (C=0)-0-NH-(CH 2 ) p - > amino-(C 1 -C 8 )alkyi-(C=0)-0-(CH 2 ) p -(C l -C <s )alkyl-NH-(C 1 -C a )alkyl- 
(C=0)-0-(CH 2 ) p -, di(C 1 -C a )alkyl-N-(C,-C 8 )alkyl-(C=0)-0-(CH 2 ) p - ( hydroxy, hydroxy-(C,- 
C 8 )alkyl-, hydroxy-(C,-C 8 )alkyl-NH-(CH 2 ) p -, and -CN; 
R 1 ' is hydrogen or halo; 
R ,J is hydrogen, -CN or halo; 
25 R' 3 is hydrogen, (C,-C 8 )alkyl, (C,-C a )alkyl-(C=0)-, (C 1 -C 8 )alkyl-0-(C=0)-, (C,- 

C 0 )alkyl-NH-(C=O)-, or di(C,-C 0 )alkyl-N-(C=O)-; 

R ,s is hydrogen, -CN, (C,-C 8 )alkyl, halo, CF 3 , -CHO or (C,-C 8 )alkoxy; 
R'° is hydrogen, -CN, (C,-C a )alkyl, halo, CF 3 , -CHO or (C,-C e )alkoxy; 
R 17 is hydrogen, -CN, (C,-C 8 )alkyl, amino-(C,-C 8 )alkyl-, (C^C^aJkyl-NH-CC,- 
30 C a )alkyl-, di(C 1 -C a )alkyl-N-(C,-C 8 )alkyl- 1 halo, CF 3 , -CHO or (C t -C 8 )alkoxy; 
n is an integer from zero to 3; 
each p is independently an integer from zero to 4; 
s is an integer from zero to 4; 

wherein the dashed bond represented an optional double bond; 
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with the proviso that: i) when R 9 is hydrogen, one of R 11 and R 12 is other than 
hydrogen; ii) when R 1 is unsubstituted phenyl and R 3 is hydrogen then (a) R 2 can not 
be unsubstituted phenyl, thienyl or furyl or (b) R 9 or R 12 can not be CI or hydroxy when 
R 10 and R 11 are hydrogen, or (c) R 10 or R n can not be chloro when R 9 and R' 2 are 
5 hydrogen; iii) when R 3 is hydrogen; R°, R 7 , and R 8 are hydrogen; and R 5 is chloro or 
methyl, then (a) R 2 can not be unsubstituted phenyl, thienyl or furyl or (b) R 10 or R 11 can 
not be chloro or (c) R fl or R 12 can not be hydroxy, methyl or methoxy; iv) when R 3 is 
hydrogen or chloro; R 6 is methyl; R°, R 7 , and R 8 are hydrogen; and K, L and M equal 
carbon, then (a) one of R 14 through R 17 must be other than hydrogen or (b) R 17 must 

10 be other than hydrogen or methyl; v) when R 1 is unsubstituted pyridin-2-yl and R 3 is 
hydrogen, bromo or iodo then R 2 can not be unsubstituted phenyl; vi) when R 7 is 
chloro; R 5 , R° t and R 8 are hydrogen; and R 3 is hydrogen, then (a) R 2 can not be 
unsubstituted phenyl, pyridyl, thienyl or furyl or (b) R fl or R 12 can not be hydroxy when 
R 10 and R 11 are hydrogen; vii) when R 2 is unsubstituted phenyl, R 6 , R 7 ( and R 8 are 

1 5 hydrogen, and R 3 is hydrogen, then R 6 can not be -C0 2 H; viii) when R 2 is unsubstituted 
pyridin-2-yl t R* and R 7 are hydrogen, and R 3 is hydrogen, then R° or R 8 must be other 
than chloro; ix) when R 2 is unsubstituted phenyl, R 3 is hydrogen, and R 6 and R 7 are 
hydrogen then one of R* or R 8 must be other than chloro; 

and the pharmaceutical^ acceptable salts of such compounds. 

20 2. A compound according to claim 1 wherein R 3 is fluoro. 

3. A compound according to claim 1 wherein R 1 is Ph 1 and one of R 5 , R e , 
R 7 or R a is fluoro, bromo, chloro, methyl or trifluoromethyl. 

4. A compound according to claim 1 wherein R 1 is Ph 1 and R 6 is fluoro, 
bromo, chloro, methyl or trifluoromethyl. 

25 5. A compound according to claim 2 wherein R 1 is Ph 1 and R 5 is fluoro, 

bromo, chloro. methyl or trifluoromethyl. 

6. A compound according to claim 1 wherein R 2 is Ph 2 and either R 9 is 

fluoro, chloro, -CN or hydroxy, or R 10 is -CHO, chloro, fluoro, methyl, (C r C 0 )alkyl-NH- 

(CH 2 ) P -, di^^CeJalkyl-N-tCH,),,., or cyano. 
30 7. A compound according to claim 2 wherein R 2 is Ph 2 and either R 9 is 

fluoro, chloro, -CN or hydroxy, or R 10 is -CHO, chloro, fluoro, methyl, (C r C 0 )alkyl-NH- 

(CH 2 ) P -, di(C r C e )alky|.N-(CH 2 ) p -, or cyano. 
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8. A compound according to claim 1 wherein R 1 is heteroaryl optionally 
substituted with halo, -CN, CF 3 , or <C r C 6 )alkyl. 

9. A compound according to claim 2 wherein R 1 is heteroaryl optionally 
substituted with halo, -CN, CF 3 , or (C r C e )alkyl. 

10. A compound according to claim 6 wherein R 1 is heteroaryl optionally 
substituted with halo, -CN, CF 3 , or (C^C^alkyl. 

11. A compound according to claim 1 wherein R 1 is pyridin-3-yl optionally 
substituted with chloro or methyl. 

12. A compound according to claim 1 wherein R 1 is pyridin-3-yl substituted 
at the 2-position of the pyridine ring with chloro or methyl. 

13. A compound according to claim 1 wherein R a is heteroaryl are those 
wherein said heteroaryl is either an optionally substituted six-membered heterocycle 
wherein "K", and "M" are carbon, or "K" and "L" are carbon and "M" is nitrogen (i.e. 
pyrimidin-2-yl), or said heteroaryl is an optionally substituted five membered heterocycle 
wherein T" is nitrogen, "P" is sulfur and "Q" is carbon, or "T" is nitrogen or sulfur, "Q" 
is nitrogen or sulfur and 9 P m is carbon or T is oxygen and "P* and "Q" are each carbon. 

14. A compound according to claim 1 wherein R 2 is an optionally substituted 
six-membered heterocycle wherein "K", *L" and 'M* are carbon are those wherein R 14 
is hydrogen, -CHO, chloro, fluoro, methyl, (C^C^alkyl-NH-fCH^-, difC^C^alkyl-N- 
(CH 2 ) P -, or cyano; R 17 is hydrogen, -CHO, chloro, fluoro, methyl, (C r C 0 )alkyl-NH-(C r 
C e )alkyl, ditC^C^alkyl-N-fC.-C^alkyl, or cyano; or R 15 or R lfl are independently 
hydrogen, -CHO, chloro, fluoro, methyl or cyano. 

15. A compound according to claim 1 wherein R 2 is an optionally substituted 
six-membered heterocycle wherein "K*, V and "M" are carbon and R 14 is hydrogen, - 
CHO, methyl, (C,-C e )alkyl-NH-(CH a ) p - ( dKC.-C^alkyl-N-tCH,),,-, or cyano. 

16. A compound according to claim 1 wherein R 2 is an optionally substituted 
five-membered heterocycle wherein T" is nitrogen, "P" is sulfur and "Q" is carbon and 
R 1 \ R 16 or R 10 are each independently hydrogen, chloro, fluoro, methyl or cyano. 

17. A compound according to claim 1 wherein R 2 is an optionally substituted 
five-membered heterocycle wherein T is nitrogen or sulfur, "Q" is sulfur or nitrogen and 
"P" is carbon and R 14 or R' 5 are independently selected from hydrogen, chloro, fluoro, 
methyl or cyano. 
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18. A compound according to claim 1 wherein said compound is selected 
from the group consisting of: 

3-(2-chloro-phenyl)-2-[2-(5-diethylaminomethyl-2-fluoro-phenyl)- 

vinyl]-6-fluoro-3H-quinazolin-4-one; 
5 3-(2-chloro-phenyl)-2-[2-(6-diethylaminomethyl-pyridin-2-yl)-vinyl]-6-fluoro-3H- 
quinazolin-4-one; 

3-(2-chloro-phenyl)-2-[2-(4-diethylaminomethyI-pyridin-2-yl)-vinyl]-6-fluoro-3H^ 
quinazolin-4-one; 

3-(2^hloro-phenyl)-2-[2-(6-ethylaminomethyl-pyridin-2-yl)-vinyl]-6-fluoro-3H- 

10 quinazolin-4-one; 

3-<2-bromo-phenyl)-2-[2-(6-diethylaminomethy^ 
quinazolin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-[2-(6-methoxymethyl-pyridin-2-yl)-vinyl]-3H- 
quinazolin-4-one; 
15 6-fluoro-3-<2-methyl-pyridin^-yl)^^ 
one; 

3-(2-chloro-phenyl)-6-fluoro-2-[2-(4-methyl-pyrimidine-2-yl)-vinyl]- 

3H-quinazolin-4-one; 

3-(2-chloro-phenyl)-6-fluoro-2-{2-[6-(isopropylamino-methyl)- 
20 pyridin-2-yl]-ethyl}-3H-quinazoiin-4-one; and 

2-{2-(5<liethylaminomethyl-2-fluoro-phenyl)-vinyl]-6-fluoro-3-(2-methyl-pyri 

yl)-3H-quinazolin-4-one. 

19. A pharmaceutical composition for treating or preventing a condition 
selected from cerebral deficits subsequent to cardiac bypass surgery and grafting, 

25 stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, 
Huntington's Chorea, amyotrophic lateral sclerosis, AIDS-induced demential, muscular 
spasms, migraine headaches, urinary incontinence, psychosis, convulsions, perinatal 
hypoxia, cardiac arrest, hypoglycemic neuronal damage, opiate tolerance and 
withdrawal, ocular damage and retinopathy, idiopathic and drug induced Parkinson's 

30 Disease, anxiety, emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic 
agents in a mammal, comprising an amount of a compound according to claim 1 
effective in treating or preventing such condition and a pharmaceutical^ acceptable 
carrier. 
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20. A method for treating or preventing a condition selected from cerebral 
deficits subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, 
spinal cord trauma, head trauma, Alzheimer's Disease, Huntington's Chorea, 
amyotrophic lateral sclerosis, AIDS-induced demential, muscular spasms, migraine 

5 headaches, urinary incontinence, psychosis, convulsions, perinatal hypoxia, cardiac 
arrest, hypoglycemic neuronal damage, opiate tolerance and withdrawal, ocular 
damage and retinopathy, idiopathic and drug induced Parkinson's Disease, anxiety, 
emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic agents in a 
mammal, comprising administering to a mammal requiring such treatment or prevention 
10 an amount of a compound according to claim 1 effective in treating or preventing such 
condition. 

21. A pharmaceutical composition for treating or preventing a condition 
selected from cerebral deficits subsequent to cardiac bypass surgery and grafting, 
stroke, cerebral ischemia, spinal cord trauma, head trauma, Alzheimer's Disease, 

15 Huntington's Chorea, amyotrophic lateral sclerosis, AIDS-induced demential, muscular 
spasms, migraine headaches, urinary incontinence, psychosis, convulsions, perinatal 
hypoxia, cardiac arrest, hypoglycemic neuronal damage, opiate tolerance and 
withdrawal, ocular damage and retinopathy, idiopathic and drug induced Parkinson's 
Disease, anxiety, emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic 

20 agents in a mammal, comprising an AMPA receptor antagonizing effective amount of 
a compound according to claim 1 and a pharmaceutically acceptable carrier. 

22. A method for treating or preventing a condition selected from cerebral 
deficits subsequent to cardiac bypass surcfery and grafting, stroke, cerebral ischemia, 
spinal cord trauma, head trauma, Alzheimer's Disease, Huntington's Chorea, 

25 amyotrophic lateral sclerosis, AIDS-induced demential, muscular spasms, migraine 
headaches, urinary incontinence, psychosis, convulsions, perinatal hypoxia, cardiac 
arrest, hypoglycemic neuronal damage, opiate tolerance and withdrawal, ocular 
damage and retinopathy, idiopathic and drug induced Parkinson's Disease, anxiety, 
emesis, brain edema, chronic pain, tardive dyskinesia, or analgesic agents in a 

30 mammal, comprising administering to a mammal requiring such treatment or prevention 
an AMPA receptor antagonizing effective amount of a compound according to claim 1 . 
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This International Search Report has not been established in respect of certain claims under Article I7(2)(a) for the following reasons: 
1. I X | Claims Nos,: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although cla1m($) 20, 22 

1s(are) directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



□ 



Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 
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Claims No**: 

because they are dependent claims and arc not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This Inter national Searching Authority found multiple inventions in this international application, as follows: 



1. I I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
I 1 searchable claims. 



2 | | Ag gearchablc claims could be searched without efTort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest [^J The additional search fees were accompanied by the applicant's protest 

| j No protest accompanied the payment of additional search fees. 
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